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RELATIVE PROPER MOTIONS OF LONG-PERIOD VARIABLE STARS

¢ HAROLD L. ALDEN asp V. OSVALDS

Leander McCormick Observatory
University of Virginia
Charlottesville, Virginia

Abstract. On the plates taken with the 26-inch McCormick visual refractor and with the 26-inch
Yale Southern Station photographic refractor the relative positions of 366 Long-period variable
stars have been measured and their relative proper motions derived. For 22 variables both
McCormick and Yale plates were available and the motions were derived in duplicate. They
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In order to obtain good proper motions for any as performed later, their apparent mean magni-
& : statistical study of Long-period variables, most of tude was expected 10 be aound 10.5 photovisual.
. : these stars known in 1928 and observable from here  In order to avoid a possible magnitude error in the
ke were put on the McCormick proper motion pro- position of the variable, the magnitude of the latter
z gram for obtaining a set of first epoch photographs. 1vas reduced to 105 by means of a rotating sector.
E A fairly uniform distribution down to —30° dec-  Yale plates.
E . lination was sought. To improve the distribution 4 (otal of 63 variables between +-30° and —80°
= further. the senior author (H. L. A)) cc{operated In  Declination had been photographed by the senior 3
Z : taking the plates for the southern variables while ayuthor (H. L. A.) at the Yale University Observa- F
= ] he was in charge of the .Yale Southern Station in o1y Souther. Station; the first epoch between May, :
3 i Johannesburg, South Africa. 1929 and February, 1932 and the second from :
: i The number of the known variables has increased  March, 1944 1o April, 1945. The instrument used 3
e ~ substantially since 1928 and by now our sample, was the 26-inch photographic refractor with a coarse 3
= which includes most of the brighter Mira variables, grating: 165 x 21.6 cm plates were used and 3 E
3 | makes up only one tenth of the known variables of images per plate was a rule. A rotating sector was 3
- this type. The number ot variables being limited used to reduce the brightness of the variable to 1‘
3 : by the available first f.:poch plates, we have no o.the-r approximatcly 12th photographic magnitude. 3
7 i choice but to use this sample and hope that it is Figure 1 shows the galactic distribution of the 3
3 i useful and satisfactorily represents the properties 345 variables for which the moticns have been 3
E i of the Mira variables as a whole. derived. H
3 m 3
% 2 :
: :
B Bhadan N
3 b
2 3
2 i
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served for combining the results,

Introduction.

Although Long-period variables with their large
variation of brightness have been observed for over
350 years the statistical studies of their physical and
kinematical properties are of very recent date. In
1928, when preparations for this investigation were
made, very little was known about them, but, in the
meantime, with the possibility that Mira variables
form a link between Populations I and 11, consider-
able interest has been attached to this problem.
A number of rescarchers have investigated various
characteristics of Mira variables, e.g., their ap-
parent distribution on the celestial sphere (Ahnert,
1939) . their spectra (Merrill, 1940), light curves
and apparent magnitudes (Campbell. 1955), radi-
cal velocities (Merrill, 1941), distances (Oort and
Van Tulder, 1942), absolute magnitude (Miczaika,
1946, a compilation of results) ; distances, absolute
magnitudes, space velocities (Wilson and Mermill,
1942; Kulikovsky, 1948; Safronov, 1950). In many
of these papers the lack of good proper motions
has been eraphasized.

PHOTOGRAPHIC MATERIAL
McCormick plates

Some 450 longperiod variables had been chosen
and the first epoch plates (size 12.7 x 20.3 cm) had
been taken with the 26-inch visual refractor be-
tween November, 1928 and October, 1937. As tirz=
went on and more observations on their variability
had been accumulated by variable star observers,
many of them were found to be semiregular or
irregular variables.

At the time of the second epoch 303 variables
were ruled acceptable and plates of them were
taken between October, 1949 and August, 1956.
As a rule, a pair of plutes with 2 exposures per
plate was obtained of every variable at each epoch.
At the first epoch the two plates were taken either
on cne piece of glass or on two separate pieces. At
the second epoch they were invariably taken on one
piece of glass reversed between two pairs of ex-
posures, in order to minimize the effects of a possi-
ble film shift.

Although the actual selection of reference stars
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PROPER MOTIONS OF LONG PERIOD VARIABLES

FIGUREL. GALACTIC DISTRIBUTION OF MIRA VARIABLES ON THE McCORMICK PROGRAM
Tke underlined dots represent the stars common to the McCormick and Yale sels.

MEASUREMENT AND REDUCTION OF PLATES
Reference stars: McCormick plates.

In order to minimize the chaace of picking a
star with a much larger than average proper motion
as a comparison star, an effort had been made to
select early spectral type stars. In higher galactic
latitudes it was increasingly difficult. Therefore,
whenever possible, at least stars with known spectra
were selected. Al McCormick regions were identi-
fied on our spectral plates taken with the 10-inch
Cooke camera and the spectral type of the field
stass classiied.

Since the probable error caused by cosmical dis-
persion of the measured position of reference stars
increases with increasing galactic latitude, mors
reference stars are needed for variables at higher
galactic latitudes. An a priori computation by Dr.
A. N. Vyssotsky based on statistical mean values and
with an epoch difference of 20 years showed that an
accuracy of +07004 for the relative motion of x

variable would be obtained by using the following
number of reference stars:

At galactic latitudes No. of reference stars

0° to +20° 4
*21° to +40° 10
+41° to +=90° 16

In selecting the reference stars the following rules
were observed as closely as possible:

a/ sclect stars of early type or at least with known
spectra

b/ select 4, 8 or 12 stars distributed symmetrically
in 2ll four quadrants for the variables within
the galaciic latitudes 0° 10 +20°, +21° 1o
+40°, =41° to £90° respectively.

¢/ the mean magnitude of the refercnce stars
should be the same as the mean magnitude of
the variable from all the piates.

Yale plates.

For the Yale plates the general rules were the
same. cxcept that at the time of the selection of
reference stars their spectra were neither known nor
anticipated. It was only later that we were lucky to
obtain spectra for about 60%; of the Yale compari-
son stars. So, rule a/ could not be observed and c/
was deliberately not foliowed, but fainter stars
were selected in order to keep low the chance of

picking stars with large proper motions for refer-
ence.

Measuring of plates.

All the plates were measured on either a direct
microscope Gaertner long screw machine or on a
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HAROLD L. ALDEN avp V. OSVALDS 113

prrjaction machine of very similar model. Screw
errors and the errors of the V-way of these two
machines were not applied since they are the same
for the measurements a: both epochs.

The plates were oriented to the equator of 1900.0
by the usual expression

AB = —020056 sina Secd (town—t1500)

The scale of the McCormick plates is 1 min =
20775, of the Yale plates | mm = 18782.

Reduction of the measurements.

For obtaining the relative proper motions of the
~ariables the method of combining the coefficients
was used. This is more comenient than a least
squares solution and gives comparable accmiacy. A
number of persors participated in measuring and
reducing the plates. In the summary of the partici-
pants and their contributions {see the follov.ing
list) the word region means “a ficld around a
variable star photographed at two epochs, one pair
of plates at each epock.”

McCormick Plates

Name Number of regions
Measured Roduced

Mrs. Z. Osvalds 106 147
Miss F. Dale 55 4
Mrs. M. Martin 41 0
Miss P. V. Ashwell 37 39
B. J. Spenceley 23 0
Mrs. Ch. Yates 15 21
J. Vining 14 0
Miss J. McNuu 7 Q
A. S. Nist 3 0
J- A. Winfrey 3 1
H. L. Alden 0 82
V. Osvalds 0 10
Total 304 304

Yale Plates

Mrs. Z. Osvalds 62 62
B. ]. Spenceley i 0
H. L. Alden 0 1
Total 63 63

The means of the measurements and the work
sheets of ccmputation of the relative proper motion
have been microfilmed and could be duplicated if
aceded.

THE PROPER MOTION CATALOGUE

The catalogue contains the relative motions of
304 stars on McCormick plates and of 63 on Yale
plates. Of these stars 22 are common. and both

AR
= s g
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McCormick and Yale proper motions are given. All
Yale motions are designated by a letter (Y) on the
second line in the regions concerned. Two stars: Z
Aurigae and SS Cygni, although not used in the
discussion. are includc? in this catalogue, simply
hecause their motions hau been measured.

The cataloguc contains the relative proper
motions of 345 variables and their reference stars
and the corrections which reduce the relative mo-
tions to the absolute FK, system.

The wrrangement of the catalogue is this: the
variables are in the sequence of their right ascen-
sion for 1900. Each page is divided into three
columns and the regions of the variables run verti-
cally. At the top of each column the headings refer
to data beginning with the 4th Iine in each region.
The headings are:

No. — the scrial number for referenze stass.

V — the variable.

X, v — the rectangular coordinates in R.A. and
Decl. referred to the mean of the reference stars:
i millimeters.

tt.. yt¢ — the relative annu-~1 proper motions in
units of 07001.

m -- for the reference stars: the photovisual
magnitude: for the variable: the mean of the mag-
nitudes derived from all the plates.

Sp — spectrum

Frequently the magnitude of the variable has
been reduced by the rotating sector 1o match the
mean magnitude of all the reference stars. For more
detaiicd information on magnitudes and spectra
see scciion “Reduction of Relative Motions to
Absolute™ in the following paper.

The spectra of the variables were taken. when-
cver available, from the General Uatalogue of Vari-
able Stars (Russian) 2nd ed.. (1958). For many of
the variables ihe range in speciral tvpe has been
gnen.

For the following variables the spectra were
determined on the McCormick spearal platss: RV
Cep. 7 Cep. RR Cep. R Lup and SZ And by V.
Osvalds: ST Gem and UZ Cep by Dr. AL N, Vyssot-
sky. and for RS Leo it was kindly communicated
by Dr. P. C. Keenan in a letter.

Spectia of reference stars were determined on
cither McCormick or Harvard spectral plates (sce
details in the section, “Reduction of Relative Mo-
tions to Alsolute™ by Osvalds and Risley). As
usual, a colon after the spectral type indicates a less
tcliable determination. Even less dependable are
spectra given in small letters. The dassification of
the latter has been based on the gereral intensity
distribution of the continuum rather than on speci-
fic spectral lines.
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The first three lines of each region refer to
the variable only.

The first line gives the name, the period in
days, the type, and the range of magnitude (photo-
graphic blue magnitudes are unde:lined) . All these
data are from the General Catalogue of Variable
Stars.

The second line: R.A. and Decl. (1900) from
the General Catalogue of Variable Stars and galac-
tic longitude and latitude taken from Ohlsson’s
Tables (1932).

The third line gives the correction to be
applied to the relative proper motion for obtaining
the absolute proper motion in R.A. 2rd Decl. The
derivation of these corrections has been described
by Osvalds and Risley in the scction mentioned
above.

In several regions with only a few reference
stars, it happens that a reference star has a large
proper motion. Such 2 star has been excluded from
computing the mean position of reference stars
and the plate constants.

The coordinates and the relative motion of
such a star have been referred to the means of the
rest of the reference stars. Such cases are indicated
by putting the coordinates and the components of
motion in parenthesis. However, the reiative mo-
tion of the variable hs been referred to the mean
motion of 2ll the reference stars.

The regions involved are: X Cet, RR Boo, RS
Dra. RR Aqr, R Aqr, W Cet.
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follows on pages 115-145

with explanations on pages 113 and i14.
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ooPord .26 32
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No. X Y By 1S
T And 280 M
0.3 .2 2w
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+48.3 -36.6

He Hp
M
»32 08
«13 -8
-2 -1
0 .3
«17T + 8
-45 -16
<45 -1C
+91 .27
-62 -23
71 L. 9
. 2
M
-35 07
-13 -8
-13 -2
-2 7
-18 -13
+3 -3
<17 .1
-41 -3
-4 -4
«21 -1
+16 .10
M
-33° 50
<11 -7
-12 -9
-28 -12
-3 -4
-6 -3
+24 .21
-5 .5
~33 .24
-12 -7
-16 -22
M
-46° 52
-10 -6
«3 3
<11 -4
-4 4
«1 «1
-8 -1
-4 -2
+2 5
<30 35
-18 -8

m Sp

7.9-15.4

90 -30°

MbSe
10.5 Mfe

10.7 F8
11.5 A0
1.0 F8
11.3 F38

1.z .
9.2 K5
10.5 K9
10.9 G5

v.0-15.2

91° -2%

M2¢
10.6 M3e

8.6 K2
113 F>
9.4 GO
11.4 G5

10.0 F8
10.5 KO
1.2 K2z

9.7 A2

4.6 Si.2¢

10.0 M5
1LT ...
1LT ..
1.7

10.5 F5
11.8

112 A3
9.6 K3

91° -15°

Mée

i0.3 Mie
10.6 F2
10.0 FO
10.8 M0
10.5 MO
10.1 F2
10.5 G5
10.7 KO
10.1 F2

PROPER MOTIONS OF LONG PERIOD VARIABLES

No X Y
W Cas 405
006D
vV .231 -1L7
1 -57.0 -42.2
2 -43.9 .31.3
3 439 -43.0
4 510 -32.0
Z Cet 185
01"or3
Vo -238 -lea
1 -5 - 16
2 -53.4 101
3 -219 -33.4
3 .48 .76
5 .28.4 -36.1
6 -37.3 -248
7 -390 .21.8
3 .483 -158
X Psc 352
~
o1 06
vV .39 .149
1 431 - 01
2 o154 -147
3 <147 434
4 439 .02
¥ And 347
Py
01098
V - 16 - 5.2
1 -5L5 -18.3
2 -21.9 .36.2
3 -13.7 -319
4 + 5.6 +30.6
5 .39.6 -47.0
6 -39 .36.3
UZ And 314
o"1dd
v 1.7 .90
1 -60.2 -i7.0
2 -381 -63
3 -25.9 .39.5
3 -10.7 -38.0
5 .2T.8 116
6 334 -21.0
T .46.0 2.2
8 o417 -30.0

2 M Iape yreva

o

-38°

o« v e

U U

.28
.19

-8

RN TN

.12
+36

+80
+13
-93
.9
+13

-22
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)
W Ww W
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.
"

'
[SPprarpp
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’
DWWt
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w W
W QD s D O nlme

J

10.6 Ce
i3 A2
10.5 Al
1.0 Al
10.5 A5

8.4-14.2

10i° -63°

Mle
19.5 e

-

-
W00

PO SR
PR

3t
U,

10.2 G
10.0 K

10.4 G5
10.8 K

8.5-14

9g° -40°

10,4 Mbe

1.0 f3
10.9 K5
1.0 K3
10.8 KO

113 Mie

11.1 F8
11.0 A5
108 GO
10.9 K2

110 K2
107 A3
112
116

Ne. X Y PO TS m Sp
S Car 612 M 79.152
oA iz 05 93 100
.8 -3
V .13 -80 -6 -8  9.8Side
I <611 -26.6 -6 .15 10.5 A5
2 334 -227 -1 -20 9.6 G5
3 -224 316 -8 .1 103 ...
3 .83 .292 43 .3 103 A5
5 J158 - 56 -4 -2 10 A3
§ .2L1 -30f -4 -3 108 As
7 <431 2302 .11 -9 106 ...
8 6.2 265 -3 -2 13 ...
8§ Psc 405 M §2-15.3
a1 Lo 24 102 540
S5 -1e
V.64 .58 .15 <11 10.6 Mie
1 656 -25.2 1 .15 105
2 -293 293 .38 .1 1n6
2 .205 421 -4 .1 LT .
5 -46 -15 .24 .17 96 F>
5 <140 -29.9 3 .2 118 GO
& 305 238 -2» -2 105 €D
7 .300 -207 .36 .3 113 ..
8 454 .213 -3 -13 118 &
i Pse 173 M 103-149
oI 22 e -ge
a3 -9
V. ET <40 =T .8 11 Mie
i 651 -1L1 -3 .11 110 KO
2 .33 3%1 -1 -4 )20 .
3 -289 .11 29 -5 112 K2
3 -2T1 -399 .7 .12 e3 Ko
5 -207 302 .1 -1 3.8 KO
6 -1.1 -36.7 .25 -21 89 Ko
= .33 23335 .19 -2 113 F8
o <146 -31.8 -4 .1 95 KO
Y «19.3 .:il.z .13 .16 11.2 KO
16 312 .33 -2 -6 126 ..
13 65.0 <459 -9 -3 120 ..
12 .71.6 -10.2 .26 -30 1i.3 KO
RX Psc b T 8.5-14 6
ht
0120  .200 527 102 .40
a2 -9
Voo 4% -i6 <12 0 105 Mie
1 619 210 -6 -1 108 Go
2 326 .20 -2 .3 103 KO
3 -309 .30.0 . 0 10.0 F5
3 -156 .45 33 .4 104 KO
5 4226 .49 .10 .14 103 Ko
6 297 .336 .23 -10 105 GO
7 .387 -33.3 =30 -13 i1z GO
8 .501 -106 -3 .3 105 F2
D R L R SR
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g
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’ No. X Y  pq Hb m  Sp No X Y 4 #p m  Sp No. X Y ke e m  Sp %
RZ Per 353 M 8.7-14.0 X Cas 423 M 9.7-152 W And 397 M 67-14.5
of2f% o500 20 91 -11° ofsg® L6 56 99 - 2 oMi% . s 107 -1 %
£
.5 -3 «5 -4 «6 -6 M7e ¥
MBe ﬁ
Vo o.lL2 .24 .1 -1 124549 V -30 .30 -3 .2 96 Ne V .34 .69 .1 -4 100 (5 <
3
1 -394 -49.0 .1 -2 111 KX 1 -39.0 .19.6 -10 -7 101 A2 1 -33.7 -45 -6 -4 101 A2 2
2 -505 -428 -2 -5 103 A2 2 -39.3 -43.0 -5 -4 97 A0 2 2311 -296 -3 0 9.2 A0 2
3 -15 -35.8 0 -1 106 A0 2 -305 .213 .18 "-13  10.53 FO 3 -19.4 -257 -6 -3 9.8 MU 3
{4 -58 .81 -2 -3 105 A 4 -83 -221 -2 <3 103 A0 4 -140 .559 .4 .3 9.0 A0 z
=
: 5 -104 -28 -3 -1 106 A0 5 4134 - 94 .2 -6 106 A2 o -2 -263 .11 .5 10.2 A5 %
6 -112 -329 -4 0 106 KO 6 .253 -196 .5 -9 9.7 A0 6 -6.0 -190 -2 -3 107 K2 =
7 +353 .41 -1 -3 107 G5 7 .29.3 -401 -9 O 106 A0 7 466 -136 -1 -1 107 A0 b
8 .563 -39.8 .6 -3 116 A0 8 .488 -15.7 -2 -2 107 A0 8 .82 456 -1 -3 99 A0 .E
-
2
x
%
] et n %
R Psc 334 M 71-11.8 U Per 321 ™ 7.5-31.7 2
. 5 Z Cep 28 A 10.2-15 7 S
'ss .oz 112t .58 01732, .34+ 20° 100° - & b 3
1% .oy 94° 200 3
213 -8 .5 -4 2
M3e Mbe .6 -6 $
vV O-78 -96 -2 -6 101 Mic Vv -17 -80 .26 -3 102 Mic S
V .13 .22 -1 -3 110 M2e K
1 -5L7 -18.7 6 -1 N6 ... 1 -70.1 -37.5 -3 -3 102 A0 Z
2 -4%5 -29.9 -15 .14 193 F8 2 -50.0 -19.5 .12 -16 10.2 A2 1 <619 .232 -8 -6 110 KO 3
3 -46.6 -288 -3 -1 10.2 KO 3 -210 316 -6 -9 100 AC 2 -35.4 -85 -7 -16 108 F8 3
F 0 AL3 N5 .7 -5 124 ... 4 -256 -403 -1 .2 99 AD 3 .246 .204 -3 -2 103 KO 3
4 -229 -363 .17 -13 1.7 KO F
5 -32 -523 .12 -3 112 5 .27.0 -50.3 .6 -6 9.9 BB §
6 206 20 -1 -2 120 ... 6 336 -311 -9 -2 105 AQ 5 -35 -4u3 .12 -3 il8 F8 3
7 130 T -8 -1 L6 .. 7 .50.9 .514 3.5 108 A5 6 -2.6 -152 -15 .7 10.5 GO Fd
8 .328 -88 .6 -7 92 K2 8 613 - 7.2 0 -1 95 A0 7T 0.313 .227 -1 0 120 G: E
E  .634 -356 . % -3 108 A0 3
9 .36.4 -66 -2 -6 118 .. 3
10 -30.9 .200 30 -9 114 K 3
11 -336 -40.2 -1 -6 111 GO S Ar. 292 M 9.8-155 3
12 -330 .331 .20 .12 i12 F8 h. 2 z
01598 .12° 03 118 -36° %
¢ Cet 332 M 20-10.1 %
[12- 9 h_ 13 i
RC And 233 SRa wu.li3 02143 . 326 1370 -5% 3
¥ .5 299 -1 -2  1L6 Mie :
"33 e aor .23 a2 -8 ¥
1 -79.0 -156 .7 .23 10.5 KO Mse 3
210 -3 2 672 -255 .17 -35 116 KO VoO.I87 -T2 -7 211 102 MYe E:
. Me 3 -66.0 -33.9 -36 .12 106 KC 3
Vv . L1 -201 -13 .11  10.8 Mée 4 -333 -63 -4 -12  IL1 KO 1 -7 <119 -19 .90 115 ... 3
2 340 .399 .59 .29 9.6 GO H
1 =541 252 -10 -12  1L4 GO 5 -13.2 -218 .5 -10 10.8 K2 3 -42.6 .34 -32 -7 113 KO 3
2 -398 -11.6 -1 .2 100 KO 6 -11.2 .24 -8 -1 1L6 GO 4 310 -23.0 .2 .25 117 ... 3
3 -39 -17.3 .2 -7 113 K 7 .20 .3€9 .18 -3 96 F3 :
4 -55 -167 .10 .17 10.6 A3 8 .38.4 -307 -15 -9 122 G 5 -15.4 -420 -8 .40 110 K i
6 -19.9 -3i6 -4 .31 103 Ko 3
5 .38 -1 -7 -4  iLi A3 9 506 .293 -7 -2 i2C ... 7 243 .87 -7 -8 9.6 KO 2
6 399 -30.1 -3 -9 10.2 K2 10 312 -133 .16 -3 116 F3 8 273 -23i .31 -9 119 G b
7 .45.2 .81 .18 -6 107 KO 11 .36+ -417 .14 -26 122 G
8 .47.4 -27.9 -8 -1 103 K5 12 .65.3 -13.1 .25 .i1 1.3 GO 9 .48.4 389 -13 -15 105 F8
10 2373 .25.9 -7 .1 116 AS ki
Y And 220 M 8.2-15.1 R An 187 M 75.137 3
"B .38 50 101 22 o210 .2 36 1 33 3
R Cet 166 M 7.2-14 2
.9 .7 ] .9 -8 - 3
P M3e 027°20.8  -00" 38 135° -54° 3
v -168 .75 -14 -6 10.2 Msie vV .68 .68 .11+ -3 108 M3c 3
.11 -8 -
1 =512 -4435 -1 .13 115 1 -37.7 .182 .10 -20 112 G b
2 -434 -218 -2 O 1L3 ... 2 -508 -288 -1 .5 114 ... V.24 <168 .1 -2  °03 Mic 3
3 -335 195 .1 -1 9.8 Az 3 -303 324 .24 .8 IL2 A0 <
4 2304 .45 0 -12 105 A0 4 -228 1.0 .15 .6 108 G 1 -25.4 .251 .25 .8 106 K: £
2 -26.4 =350 .2 -1 106 GO 3
5 .341 .28 -8 .5 o7 5 .209 .25.7 0 .3 100 KO 3 -16.2 -435 -2 0 108 K 3
6 +3i6 -31.2 .7 .18 9.6 GO 6 .429 -43.8 .10 -6 112 G 4 <134 254 25 -7 104 K %
7 -403 -168 .30 .42 113 7 496 .97 -1 .1 107 KO 5 .227 4205 .29 .6 108 G K
8 4495 -343 .25 .28 11.8 8 .57.2 -304 -9 -1 96 FO § 4387 .+ %3 .29 .6 9.9 KO 3
X
%
3
N4
1
3
B
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¥
No. X Y By g m Sp No. X Y By Eg m Sp No. X Y g oHy m Sp ;;
5Tn 248 M 8.7-12.4 U Cet 235 M 6.8-15.4 R Hor 403 M 17-143 %
g
"% a2 ar 114° -25° v 0 -1 35 156° -61° i s e 231* 57 i’
<
.9 -9 -1l -6 A .2 3
M2e 3
V o -48 -101 -13 .1 104 M2 vV -08 + 1.7 -1 -19 9.9 Mie V -01 .54 -122 .32 111 MTe 3
S 1 -55.2 -147 20 -6 100 G 1 .90.5 +51.5 +2 5 101 K2 1 -63.6 -51.4 -6 -4 126 .. i
2 -23.1 +52.0 .24 -8 110 ... 2 -489 .16.4 0 -3 111 KO 2 -506 .68 .5 .15 1L} F5: e
3 -17.0 -33.7  -33 .14 9.8 A: 3 422 -274 -2 +5 170 F8 3 -2L1 463 -3 -2 112 G3 :
4 - 41 2206 .11 -6 112 ... 4 -288 -34: -3 -7 121 4 -203 3312 -6 -7 1.2 F8
: 5 .393 .66 -35 .14 102 X b

= 6 -519 -19.8 .24 -8 10.7 KO 5 .62 -410 0 -5 125 . 5 204 471 .11 -6 122 F2
3 6 .102 .395 .2 -8 8.8 GO 6 242 T3l -1 .16 111 g E
3 7 .85 .34 .35 -3 116 G 7 .42.6 -389 11 - 4 9.8 G5 £
; 8 .233 -530 1 -3 126 .. 8 -67.8 -30.4 0 .27 116 f:: E
3 RR Per 390 M 8.1-15.1 K
. b m, 4252 .3%.5 .23 -17 121 G E
e 02 21.7 300 49 106" - & 10 314 -326 -3 -1 1.7 GO T Hor 217 M 218 7 E
E 11 .336 .10 -7 -9 118 .. b %
.7 -8 12 .619 -408 -9 .16 1.3 GO (vy 0257 -51° o2 231 .oy F
Mébe

: V -91 .85 -7 -7 1L1 M7 11 .3 #
- S
Z 1 -57.8 -36.2 -15 .6 9.9 KO V.27 247 -3 .15 185 Mie Z
= 2 -469 .07 -21 .16 11.6 FO RR Cep 383 A4 Y 0-15.5 3
E 3 -2¢1 -223 -1 .3 112 FO h 1 644 237 -39 .36 100 F8 z
2 4 -150 .335 .36 -27 109 G 027263 .30 42 93¢ .20 2 -63.0 <134 3% .3 122 4
3 3 - LT 4Tt -3 -3l 108 GO F
3 5 .73 -36.2 +6 -1 103 G5 -7 -6 i -146 392 .10 .37 113 3
P~ 6 -19.0 .359 -15 .5 9.7 A5 P
3 7T 584 -146 .9 -10 1.4 Ko voOo.182 .11 -8 .7 108 MBe 5 -168 .720 -3 33 113 ¢ 3
= 8 -63.3 .39.1 0 .6 1LO A2 6 .02 -102 N I E!
4 1 650 -486 -8 .2 10.6 A5 7 .5%5 - %3 -1 .3 IL3 H
2 2 615 -108 -5 -l3 9.8 G5 z
3 -534 393 .3 -3  10.¢ A0 %
R For 188 M 75130 4 -89 .82 -6 .12 100 K2 L An 371 M 64.152 §
=
o248 .26 33 183 .67 5 .298 -239 .4 .12 104 Ko 03"0s® .14 25 13 -36° 7
5 +41.9 -19.2 -7 . 3§ 10.9 G5 2
.12 - 3 7 <516 .14 .12 .11 11.5 G5 -8 -9 E:
8 646 .136 .i5 -19 119 A0 Mie K]
3 V .32 -122 -2 .16 106 Ne Vo o-62 -5% 16 -7 11z Mée F
. 3>
4 1 -610 -0: .3 -33 15 . 1 -481 -12.0 .15 .20 192 Ko z
e 2 -493 120 .33 11 i09 K 2 .50 2291 .15 .20 111 G %
: 3 .346 -185 .5 .22 108 FO R Tr 266 M 5.7-12.6 3 .388 317 .15 .20 11 Fo 3
g 4 <305 .199 .5 .24 116 F b $ -303 .88 .13 -20 i06 G= 3
027310 .33 50 115" -23 E!
5 -282 .133 .31 -8% 105 F8 3
6 -240 .16 .20 .23 123 .8 -8 X Cet 177 M 84-130 4
7 - 48 -345 .31 .36 LT Mde h = ke
8 .53 -290.2 .74 -3 10.2 KO vV .65 -66 -1 -5 109 Mee 03 153 -01° 26 1510 .35 %
9 .269 -12.7 -8 .18 9.0 £8 1 -6%8 231 -2 -2 116 K2 .8 .3 i
10 .59.4 -82 -37 -5 1.5 G: 2 442 2265 -4 .2 118 A: Mze 2
11 +69.0 <129 -14 .13 197 G5 3 -32.0 -129  .2Y -2 106 F8 Vo351 .64 -18 -16 S 4§, 3
12 .78 +268 -4 .12 12.2 .. 4 -105 200 -21 -4 104 ¥
1 <334 -IR7 12 .2 102 Fo 3
5 .205 410 1 -1 i02 A» 2307 .305 .34 .13 110 7O 5
6 272 .314 -10 +2 101 K2 2 (-29.6 41500 167 1020 93 KD %
U Cet 233 M 68-13 4 7 448 277 .6 -6 10.0 K2 4 -T201 L3940 .36 .13 o2 §
b 8 350 -207 -16 -7 113 KO. 3
0228 .13 35 156 610 S5 2136 362z .13 -6 120 AD 3
6 -185 -320 To-n 19 ES
a1 - 7 .250 -228 -28 -25 110 K 3
M2e T Ari 324 N 75113 8 <351 .34 .38 .7 102 G5 3
vV -07 «+15 .7 -8 104 Mic h I
02428 T oe 127 36 3
1 -820 -46.7 -7 +4 101 K2 Y Per 252 M §1-10.9 3
2 -443 148 -2 -7 111 Ko <10 -10 b s 3
s 3 -39.2 -248 -7 .6 10.0 F8 Mbe 03 20" .32 50 118 . 9 3
s 4 -261 -491 .2 -3 121 VoO.204 143 229 -3 195 M8e E
s <6 .10 i
b 5 +57 -31.2 -9 0 125 .. 1 -528 -94 -1 .8 107 G5 F
< 6 +93 358 -1 -9 88 GO 2 471 216 <7 -26 100 GO Voo %1 -136 -7 .10 102 Ciyc i
A T 4169 431 .24 <3 116 G 3 -218 .259 -31 .28 97 KO 3
. 8 213 -4990 .6 -3 126 . 4 -17.9 386 .26 -11 116 1 .472 2324 .1 .6 9.8 A0 ¥
3 2 -310 909 .1 .12 97 Ko 3
% 9 .23.0 .51.3 -23 -23 121 G 5 4206 -222 -28 .14 110 3 .256 274 .2 .6 98 K §
& 10 .286 -296 +8 -3 117 GO 6 .27.0 -29¢ .11 -35 105 Ko § 4285 339 .10 .1 92 a0 4
; 11 .306 .09 -2 .9 118 . T .452 1% .50 .1 93 GoO 5 .367 .198 i -6 102 G5 i
12 .563 +370 -2 .2¢ 113 GO 8 .48 .181 32 .31 19 € <366 .98 - % .7 105 Ko !
N by §
=3 N
& 1y
% Z
hx. 3
oo e s ST SR A A S v s .‘\mm‘aﬁ
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No. X Y By Hp m Sp No. X Y By Wg m Sp No. X Y Ba b m Sp
R Per 210 M 8.1-14.8 T Cam 373 M 7.3-142 R Cae 391 M 6.7-13.”
0% .35 200 124 -16° oa"s0% .65 51 1100 a3 () ofsTd 326 200 -30°
«9 -13 v 4 -1 «5 -2
M2e K
VvV .127 -104 -20 -1 106 M3e Vv -1L5 +21 -12 -3 104547 vV -09 -04 -18 -6 9.3 Mb6e
1 -526 -143 -16 -1 124 .. 1 -442 +150 +4 0 109 AC 1 -746 -04 -4 -73 106 ... .
2 <385 +48.7 +8 -1 9.9 F8 2 -260 -30.3 -3 0 96 G5 2 616 240 -3 .38 9.6 ... :
3 .29.1 -472 +23 -3 116 F3 3 W17 s210 5 0 105 A5 3 -51.9 -68.5 0 .43 113
4 -13.0 +37.9 -15 +9 1L3 4 4525 -58 +5 0 107 GO 4 -249 670 -7 -28 110 ...
. 5 4264 -406 +3 0 98 F5 5 .94 -272.5 -2 .1 193 ...
6 +33.7 -454 -10 -9 9.9 F5 6 +56.6 -201 -2 -8 100 ...
T 4363 +16.2 21 -25 104 F8 7 144 -59.2 + 6 .28 0.1 ... <
8 .36.7 -i8.5 ~-13 .16 108 F8 8 815 .4#4 -2 -20 107 ... :
R Ret 278 M 6.8-14 0 ]
oS 6w 1w 2410 -3 ;
T Ent 252 M 7.4-13.2 ,
N ~6 -9 i
0a'sfd -2¢ 20 186° -47° V Tau 170 M 8.5-142 3
V - i3 + 15 10 17 100 Xae A :
«7 -3 95 6.3 .17 22 1500 -15° :
M3e I -79.3 ¢37.8 T 28  10.1 A3 >
v - 15 +78 16 +14 105 MSe 2 -35.7 -66.1 -10 -16 101 G5 -3 -8 -
3 305 +39.6 +3 -4 125 K MOe B
1 -612 -48.4 +4 12 iL7 ... 4 204 -423 -2 -7 14 g Vv -96 -81 <15 -6 104 Mie §
2 -534 -41.0 -9 -6 122 ... i
3 -35.0 .30.3 10 -5 1.4 ... 5 4200 -331 -7 33 108 G 1 -295 -395 .5 -14 9.4 KO .
4 333 320 30 + 1 1.7 6 2.4 <649 .7 -22 9.5 G 2 <357 -331 .4 -16 109 KO :
7 4518 -25.0 19 -10 9.5 G5 3 -328 .47 -1 -7 108 KO .
5 .327 -48 -7 -1 108 K 8  +66.7 244 -19 -2 9.6 G 4 -237 -235 -7 -3 100 KO o
6 -143 -20.1 -1 +1 121 ... :
T 4124 .44 -9 -8 117 ... 5 -17.9 .13 <15 .1 9.6 F2 i
8 +27.0 +40.1 0 -5 116 ... € +256 -331 -4 -1 102 K3 :
7 .491 -51 .7 0 1Ll KO e
9 .334 -27.9 -3 .7 119 8 .748 -290 ~-10 -1 108 A0 K
1¢ .41.1 -26.0 +8 -8 121 ... X Cam 143 M 7.4-13.7 i
11 .43.8 -29.6 6 .9 118 ... N 3
12 +613 -84 -3 -1 118 ... oM B .is 3 103 200 £
-3 -9
R Cr. 379 M v 1-13.4 ;
by R Tau 324 M §1-147 Vv .13.6 140 -12 -10 10.8 M3e hom :
E % m 04536 07 59 160 -19° :
= 04228 09 36 153 -2¢ 1 -487 -263 -6 -5 12.0 ... i
b2 2 406 354 .44 13 109 GO .3 -8
2 +5 -9 3 -36.5 -202 -12 -13 11.0 KO
g M5Se 4 -341 -294 -27 -5 1.1 FO vV -12 «43 11 -6 100 NXNe
2 V JILG -29 -12 .8 101 Mie
5 o155 -31.2 -9 -4 108 1 -605 . 7.5 9 -4 113 Ko
1 -487 -228 -6 -9 112 _. 3 <318 -340 .9 .12 113 .. 2 .427 519 -6 -3 118 ... :
3 2 .384 -17.9 -3 13 103 ... 7 +46.1 <279 -12 -17  i0.6 GO 3 -169 -276 -3 , 108 G5 .
E 3 - 8.7 <246 <20 -3% 109 ... 8 +603 -15.0 -6 +8 9.8 A2 4 -16.1 398 -9 -1 9.4 FO N
= . § <78 -193 -1z .11 100 ... :
. 5 .11 .531 -3 -3 97 F2 ;
4 5 .82 o481 -8 .1 114 ... 6 .83 -51.2 -5 -12 105 GO i
5 6 +98 -4158 -1 -9 106 .. 7 623 -309 .6 -1 100 G5 :
7 +36.4 -25.1 410 -13 104 ... RX Tau 335 M 9.1-1:.8 8 .644 206 -4 -7 ILS F5 E
% 8 .39.2 193 0 -9 118 ... h om ;
b } 04328 .08 08 156°-24° :
X - +5 -9 M
3 H S Tau 373 » 9.4-16.0 R Lep 92 M 59.105 i
g B V -45 +60 -6 -16 0.6 Mie b oo
N H 0323 0% A& 153 -2¢ 04 55.1  -14° 537 182 -30° ;
f } 1 -579 «41.5 -14 .8 103 FO .
3 H +4 -8 2 539 +41.3 -4 +6 100 GO <5 -3 !
-5 H 3 -46.3 -52.6 0 .15 1L3 F8 Née ;
b g vV +253 +18.0 -16 -24 113 Mle 4 -321 + 1.9 18 -17 10.5 KO V .16.7 + 1.5 -4 -1 105Cige ;
g Z 1 -62.8 +40.4 0 +«4 118 ... 5 -30.7 -317 -12 -4 8.9 A2 1 -79.5 +30.1 .20 .20 108 .. ;
3 % 2 -301 -353 14 -5 125 ... 6 -204 +21.2 +1 0 10.6 KO 2 675 -55.7 .25 .13 119 ... :
4 3 -280 -21.1 -7 -5 127 ... 7 -06 -454 11 -3 103 F8 3 -303 -188 .15 -13 120 . !
i { § -146 <165 -7 «6 108 ... 6§ 282 <214 +6 +3 112 R2 4 .326 .456 -11 -22 115 :
p { 5 o121 330 -2 11 108 .. 9 4473 +248 -3 -3 102 A0 5 437 233 .19 .11 10§ KO ;
e i 6 <343 -529 -7 .10 10.4 KO 10 +50.0 -228 -5 -5 106 X5 6 445 116 -5 -2 1Ll Av ;
15 7 4316 + 0.7 +36 -45 10.2 G5 11 +53.5 +33.2 .11 .2 9.7 KO 7 +624 -28 -2 .13 100 K3 :
I3 ;t 8 +5L.4 -187 -26 24 102 KO 12 4629 + 98 14 + 4 103 F5 8 +69.2 131 -4 .3 9.9 K6 !
T N :
= ! 1 O :
3 :
>




PROPER MOTIONS OF LONG PERIOD VARIABLES
No. X L4 He M m  §p No. X Y My Mg m Sp No. X Y Ry H§ m Sp
3
&
T Lep 368 M 7.4-13.5 T Col 225 M 6.6-12.7 S Cam 326 3Ra 8.1-11.0
_h_m h u}) , . _h_m
B 05 00.6 -22° 03 190° -31° (Y) 05 15, =33 49 204 -32° 05 30.2 +68° 44 112° +20°
+3 -2 +3 +1 «2 -13
Mée Mie
g VvV -100 -11.1 410 -26  10.4 MS8e V -01 +31 .23 410 105 M6 V +406 -33 -6 +1 95 RB8e
2 1 -603 -464 +9 +4 108 G5 1 2738 4206 415 -9 110 F8 1 -48.1 .49.2 -8 -2 9.5 KO
3 2 -427 -183 .7 -1 105 G 2 -71.8 -296 -6 +2 9.9 F8. 2 -145 -47.6 18 -2¢ 10.8 KO
3 -36.7 +82 -9 -11 103 FO 3 <189 4618 -7 +29 116 ... 3 -13.0 -51.3 -10 +26 109 GO
4 337 +36.4 -7 +3 106 4 -80 -503 -3 -22 119 ... 4 .35 .429 +i> -1 1.3 FS:
5 5 4355 4331 -3 +3 €.8 KO
i 5 4205 -13.1 -26 -6 106 ... 5 +19.0 +47.6 -7 +6 i3 ... 6 +36.4 -254 -9 -2 107 GO
b 6 -20.7 4156 -10 -4 110 ... 6 +19.3 -44.5 <17 +54 9.7 F8
BL T 4540 -27.4 410 +2 107 ... 7 4634 +136 -2 .26 116 ...
- 8 692 4450 .26 -1 105 8 478 -19.1 -9 -33 103 g :
13
e
RU Aur 468 M 9 0-14.5
% vV on 268 M 8.9-14.7 03233 w35 1400 . 5 :
23 hm W Aur 274 M 8.3-15.3 .
3 05700.8 403 58' 164 -20° b m “1 -1 ’
] 05°20.2  +36° 49 139° + 2° :
S +2 -6 v o-17.2 . 21 0 +4 101 M8e :
3 + 9 -6
e V +06 431 -4 +9 1.0 M3e 1 -454 -85 .1} 9 10.8 KO :
% V - L4 +163 -8 -5 10.2 M3e 2 -36.6 +27.1 +1 -3 100 A2
b 1 671 -70 -14 +1 9.1 FO 3 271 .23.2 0 -1 10.2 KO :
b 2 626 -6.9 +12 -3 102 KO 1 -476 -438 -1 -2 104 B2 4 -13.6 -46.4 0 +4 107 ...
3 3 -39 +402 -6 -9 112 A5 2 -39.0 +4LT .1 +2 107 AO
3 4 -17.3 -276 . 9 +10 112 3 4381 4494 -1 -2 9.2 A0 5 « L7 -442 <4 -15 105 Al .
: 4 4485 -413 1 +2 113 A0 6 4161 +439 <+ 4 +5 109 A0 .
5 +66 -255 +14 +4 116 A2 T 4508 4205 -5 -1 9.5 A0
6 193 -12 -26 -24 116 C5 8 4541 -156 +5 .11 10.2 B8
7 4284 4283 -5 +3 100 K2
8 4285 -248 +3 11 104
b
ke 9 4514 4169 .6 +6 102 F2 4
9 10 <524 <16 4 0 108 ... S Aur 590 SRa 8.2-12.5 E
E: 0"20% e or e .r C Aur 307 M 75155 K
E : 1 -9 0"38% 3159 145 . 3
3 S Pic 427 M 7.2-14.0 V .86 -107T .8 -6 104 N3e L1 -1
2 h MTe
5 (Y) 05 08.3 -48* 38 222° -35° 1 -443 .269 - € ¢ 1.1 F8 VL1186 . 9.8 L11 -7 109 Mue
K 2 -36.1 -266 % 0 102 A0
e «2 2 3  .36.0 -32.9 -6 1] 10.0 A2 1 -659 . 9.1 « 2 <1 111 A "
M7e 4 -444 4326 + 6 0 101 2 -426 .21.2 .2 -1 88 A0 .
V -4343 =15 «9 «2 104 MBe 3 .34l .136 .3 -1 i16 ...
t 4 -328 289 1 -3 9.8 KO 1
= 1 <647 +357 +3 +2 131 ... ;
2 -497 -2 -2 0 120 ... 5 4182 -29.5 D -5 108 A0 !
3 3 -283 325 .9 -2 123 ... 6 o441 450 -7 414 100 A0 -
s 4 -114 .330 -9 0 122 ... 7 W5L0 .91 .6 -12 9.6 A5 A
: 8 521 214 .1 .2 104 A0 =
5 5 4235 «488 -12 o1 131 ... S Ori 116 M 1.5-13.5 -
% § 4353 <427 .18 -3 128 .. - K
3 7 345 -30.8 -6 <2 125 05 24.1  -04° & TS .19 :
» 8 +60.7 -25.3 0 -1 121 .. <
3 +2 -6
g § Cel 326 M Bu-132

<

- 48 106 .+ 7 -7 102 Mie

PPN

v o .3 as 204 -260

T =350 .12% -5 .13 108 . .

2 R Aur 359 M 67-13.7 2 <518 233 -14 .19 107 KO <10 :

b om 3 -33.7 -36.8 o 0 104 F8 -

05 09.2  +33° 28 124 107 4 -30.5 -31.5 .11 .11 106 F8 Vo. Ll < LT 216 46 113 Mbe ;
E +1 -8 5 -37.4 -382 .15 -21 107 G5 1 -730 .255 .12 -4 124

= Mlc 6 -33.4 -438 -6 0 102 2 -483 .306 .20 .8 124 ...

t V 420 -39 .5 -6 101 Mo 7 +38 .98 .0 -5 98 F8 3 4436 574 .1 o 120 ..
23 . 8 .35.1 -30.4 .1 .12 9.4 F2 4121 849 -9 -4 116 ... i
5 1 -47.% 246 4 -3 1.2 A5 :
£z 2 -91 -306 -1 -3 9.3 A2 9 387 <105 .14 -5 106 Fs 5 4278 275 -3 -1 164 GO g
p- 3 88 4429 +4 .1 1LC A5 10 582 -458 -7 .10 108 6 294 477 .2 -6 114 . :
3 4 4188 -36.1 1 -3 97 KO 1 6L4 26 -2 .4 110 T .592 415 .9 .9 164 g5 :
= 5 +29.1 +186 -6 2 i1 FO 12 «625 - 68 .12 .16 108 G. 8 .605 .49.2 .8 -2 130 :
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+18.0

-47.6
-20.1
+33.4
+342

Tau

-13.0

+39.3
-41.0
+34.1
-32.4

568

05D a6y

+14.8

-73.9
-32.4
-25.9
-11.6

+26.2
+26.8
032‘6
+58.1

+ 1.6

-64.5
-35.3
-32.8
- 33

+« 4.8
+26.6
+47.5
+37.0

Ori

- 5.3

- 6.8
-48.2
+38.7
+12.9

+26.1
+38.4
-45.1
-15.9

522

L)

05

- 03

+ 44
+28.6
-35.1
+ 285

-13.8
+27.4
-17.2
.22

372

0sP49d

+ 8.5

-51.¢
-49.1
- 6.9
+ 28

+22.2
+22.9
+298
+29.9

- 1.4

+359
-24.0
-37.5
025-4

+17.5
.22
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-173
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-13
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+13

M
20 10
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9.2-14.1

160° - 4

10.5 w7

11.4 A2
111
11.5 A0
11.9 Ad

10.1-15.3

1607 - 4

10.9 M6.5

10.2 F8:
10.4 ...
1L.7 Al
11.3 Al

10.9 A
9.9 A
10.5 KO
10.9 A0

8.5-16.0

106° +24°

10.2 Mie

9.8 A5
109 F2
1.1 AS
10.3 G5

1.3 GO
11.6 ...
93 A5
10.0 A2

5.3-12.6

156° - 1*

9.6 Mbe

1.5 ...
10.6 AS:
10.3 AS
10.5 ...

10.8 ...
104 A0

9.7 A0
10.6 AG

RS e e

BAROLD L. ALDEN and V. OSVALDS

No. X Y By #p
Z Aur 135 SRd
os"ssd s
D -9
V +126 -103 11 -11
T =712 +216 -9 -5
2 -351 -347 .2 -8
3 -285 - 17 +2 -1
4 79 +358 +5 .2
5 4131 -283 -7 +3
6 +141 -12.1 «3 -6
T +515 + 9.4 + 1 15
B +642 +139 +3 -12
RS Aur 176 SRa
o563 a5 i
o -13
V -44 -48 -8 -11
1 -350 -95 <12 -1
2 2267 4268 -13 4+ 1
3 309 -247 -13 . 1%
4 #4319 .74 #3 -1
X Aur 164 ™
o S I H
¢ -15
v -85 -23.7 -3 -14
1 -51.2 +45.6 + &8 + 4
2 -30.5 +37.1 ¥ .11
3 -159 -365 -23 -15
4 .13 - 41 -8 0
5 + 7.7 4153 -23 -15
6 <448 - 2.3 +16 .32
T +438 -5%6 -1 -17
V Aur 354 M
P xR TR
-1 -8
V +40 -33 .2 .2
1 -482 254 +3 -1
2 485 -3398 +3 -5
3 2234 4330 -1 .7
4 -17.9 -25.9 -5 0
5 211 « 44 < 4 -17
6  «25.4 .36.1 -6 <I2
T 387 -178 -1 -3
8 4518 -2'3 .2 2
ST 2 SRR S O A ST s

O 2 e T T ."4;"%
“ﬂ
. %
3
z
i
5
121 :
m Sp No. X Y Ba Mg a Sp H
9.2-11.7 V Mon 335 ¥ §.0-13.7 p
127 .15 oshnx.a': -02° 09 179 - 6° M
Goe -1 -6
G M5e :
10.7 (1) V - 1.9 J7.3 412 -1 101 MBe :
2
10.8 F2 1 -67.4 +141 -8 -41 9.8 KO
106 G5 2 495 350 +5 421 10.0 X0 ;
10.9 A3 3 -26.4 +44.0 .5 -80 10.1 F2 ;
m1 ... 4 221 -25.2 -2 <19 9.1 A2 ;
10.5 ... 5 195 36 -8 -43 103 F8 ;
10.8 AU 6 +35.4 -19.8 -4 +13 320 XO :
103 ... 7 4553 +39.6 .8 26 107 ... ¢
103 ... 8 .55.2 -204 +5 4 94 FO i
i
10.8-12.5 U Lya 25 M 8.6-15.0
S ———— 1
134 .12 06" 5o 5T 1230 w23 :
i
-2 .14 E
10,1 s#de V 237 =72 +2 «3 105 Mse i
9.8 KO 1 -588 .418 -10 «3 1.0 G5 :
109 ... 2 -551 .17 .1 -3 1.3 KS i
9.7 F2 3 -293 -3i6 +9 0 103 KO ;
102 G 4 4309 -30.3 -5 10 107 2 ;
5 506 -227 -4 -9 10.1 AS .
6 617 o311 .9 9 1Ll ... ;
8.0-13.6
131 +16° S Lyn 298 M 85-14.5
067355 .56° 010 125° .23 }
10.1 M3e -2 -12
9.4 K5 vV -19.5 4141 -5 .12 107 Mie
105 Ko
10.2 F8 1 -6l6 -29.2 -18 .9 101 FO
10.4 KO 2 -50.5 .338 -31 .21 1LT F8
3 -33.0 -420 .5 .6 108 KO
10.3 G 4 =276 18.9 .45 -36 ST AD :
103 ... ;
103 G5 S 254 383 -6 i1 9.9 K5 :
6 353 -122 -1 -11 113 KO .
T 446 -493 .14 -4 102 F2 ,
8 o572 4215 -7 <5 11.0 FS ;
8.5-13.0 X Gem 263 M 7.6-13.6 )
13¢ 17 osho® L3 23 153 a1k ;
-1 -8 :
N3e 3
10.2 C3se V3T =47 + 8 11 9.7 MSe
s ... 1 -460 -21.3 -7 0 9.5 A5 :
1 ... 2 .35 1246 .10 -4 95 KO :
g ... 3 -33.5 <346 -26 .8 113 FO .
10.2 4 -306 -275 +9 -4 112 A2 ,
1.0 .. 5 .99 .26 -6 -2 118 G :
106 FO 6 +248 -157 +2 .3 117 A0 ;
10.4 F2 7 4432 -516 -18 .2 10.8 F8 ’
9.8 A0 8 676 366 21 -2 124 ... :
i
;
.
S Fr AR 0 o o e e g e e P .-gh:.*;_...*ﬁ
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No. X Y Bo Hg
Y Mon 231 M
0" a1 22
-2 -1
V +126 -149 0 -i0
1 -49.2 104 -i1 /]
2 -29.6 -32.1 -2 1]
3  -15.8 +33.4 0 +11
4 -13.9 .208 +13 -11
5 « 7.3 -49.9 G + 6
6 +26.4 4260 + 4 -2
7  +28.9 + 25 -6 <1
8 <449 -20.1 2 -6
X Mon 156 SR
otsf3 08 56°
-2 -4
V +63 +65 -1 -19
1 -60.1 -24.4 -1 <2
2 -36.8 48 0 -6
3 -13.2 .14.7 -1 +3
4 - 54 +435 «2 +1
5  +117 -486 + 5 -1
5 +18.4 -12.2 -7 -4
T 276 +3E5 ] ]
3 +57.8 -33.2 -2 +8
R Lyn 39 M
065 .55 28
-2 -13
v -126 -20.7 -21 3
1 -63.4 -35.5 -15 .1l
2 -28.3 .16.8 +6 -6
3 -235 -85 .8 -5
4 269 -117 0 «3
5  +40.2 -30.8 -8 0
6 +46.2 +38.6 + & -3
R Gem 370 ™
oofs .22 5
-3 -10
vV «13.7 - 16 0 .7
I 693 +4102 + 6 46
2 -524 372 -3 -13
3 -243 247 «+3 6
4 -66 -463 1 o
5 + 49 434 a7 3
6 326 -21.7 0 «5
T 473 4136 -6 4+ 4
8 +68.4 - 9.7 -1 -12

PROPER MOTIONS OF LONG PERIOD VARIABLES

8.6-14.9

171° + &

10.6 Mdie

9.9 X0
9.2 AS
1.5 KO
11.6 KO

108 ...
10.8 A5
10.6 AS
10.9 F8

6.9-10.9

189 - 2

M3e
9.6 Mse

8.9 M0
10.2 KO
9.9 B8
11.3 A0

9.5 KO
9.3 A0
9.4 B8
9.1 A0

7.2-14.0

128° +25°

S3.9¢
10.1 S6.8e:

9.5 F2
11.0 ...
105 ...
10.0 KO

9.2 KO
10.1 KO

6.0-13.0

162" +15°

53.9¢
19.2 S6.9¢

104 G

10.2 KO
10.7 F8
10.2 A0

10.1 AS
10.8 ¥2
10.2 A2
10.7 F8

e ol v

=

No. X Y ue Hp
v CMI 366 M
oof® .03 G2
.2 -5
Vv -28 -23 -15 .21
1 <537 -49.5 -48 <68
2 -23.9 +39.9 -4 +20
3 2159 4302 -5 4
4 -105 -357 .37 -91
S  +19.5 +26.9 +5 -3
6 4215 -36.4 -13 27
7 .299 4309 +§ -18
8 .331 -62 +3 -4
R CM: 338 M
b
7R .0
-2 -6
V -33 87 -10 +5
1 2315 -375 .1 -1
2 <118 #3701 -1 +1
3 +20.0 +29.1 +1 -1
4 4233 -287 -1 1
RR Mon 393 M
oA o1 16
-2 -4
V -05 .60 0 -5
1 -38.0 +331 .8 -10
2 -366 -290 +8 -6
3 -23 +#68 -5 +6
4 -13 -381 -11 .10
5 4306 -30.2 .2 -4
6  +41.5 <175 -2 + 4
V Gem 275 M
0T .13 1
-3 -8
V - 40 <146 -5 -4
1 -48.1 -334 -1 .2
2 .353 4253 7 -1
3 -307 .20z -6 +3
4 -9.5 -43.7 o -3
5 4152 -29 -5 .3
6 213 +362 +6 -1
T 4389 <228 -7 -1
8 423 245 -6 -2
S CM 322 M
o2 R o8 32
-3 -1
V -24 .20 -13 -1
1 -50.7 .31.6 .7 -28
2 -396 -27.0 -2 <18
3 242 -185 -4 oM
4 o128 4159 -7 .13
5 433 -65 +7 -28
6 594 55 0 .15

13

m Sp

7.4-13.9

174° + 9

10.8 Mbe
10.1 F2
11.3 AD
9.2 A0
10.4 dMGC

9.6 A0
10.5 A0
11.0 AC
9.8 AC

7.4-11.6

174 + &

Sep
10.0 Ce

10.0 A0
10.6 KO
9.5 KO
9.9 A5

8.4-15.2

183° + 8°

11.4 §7.2¢:

11.3 ..

1.5 ...
11.4 ...
114 ...
11.7 ...
11.4 A0

7.8-144

172 14

Mic
9.6 MSe

1.3 A0
0.6 A5

9.4 AS
10.4 A0

10.6 AQ
109 ...
10.3 F8
10.2 G35

7.0-132

176 «15°

Mbe
10.6 M8e

9.9 KO
9.8 AQ
108 ...
9.7 KO
10.2 KO
10.0 KO

e e L 2T e . s e TR ~ - b
2 R e o e Lo A AN e N L= S i U VI

No. X Y By Hg
Z Pup 510 Y]
ot 20 27
-3 -2
vV +11.4 7.2 +3 -4
1 -62.3 +346 + 4 -3
2 -585 -459 <1 0
3 -28.3 +10.0 -6 +3
4 -125 - 6.1 + 1 o
5 +11.5 - 9.0 +6 -1
6 +33.2 .11.4 -7 18
7 +40.4 +36.8 +10 -16
8 +74.2 -31.8 -9 0
T CMa 319 M
o2d% o 5T
-3 -1
Vo o« 2.4 o137 <13 « 2
1 -74.5 -36.4 +3 -5
2 -33.4 .124 -13 + 5
3 -22.4 +40.7 6 -1
4 -208 -325 4 -1
3 « 37 -323 -1 4
6 +42.8 +34.0 -1 10
7T -39.1 <428 + 8 + 6
8 +63.5 -38.5 -8 1
ST Gem 246 M
hom
07 32.7 +34 33
-4 -11
v .21 -2 «23  -13
1 -476 - 1.5 23 .17
2 -423 .29.1 -33  -38
3 -286 - 7.1 + 9 .98
4 -13.4 -322 «1 -43
5 <108 +27.2 -3 .17
6 313 -41.4 -9 -43
T +41.8 -19.7 -1 -11
8  +48.0 +36.5 +15 .38
U CMu 310 M
h .,
07 35.9 08 27
-4 -8
Vv - 82 178 0 « 4%
1 -59.6 .34.5 -7 o1
2 -580 -21.2 0 + 8
3 -31.0 .20.3 «T -9
4 .471 392 .3 -2
5 <303 -203 + 4 -5
6 <512 -25.9 0 +8

m  Sp

1.2-14.6

204 + 1°

Mébe
9.7 MYe

10.4 F.
105 Al
10.1 Al
10.3 A

10.1 A:
10.3 ...
103 K:

9.9 Al

9.5-14.6

175° +16°

10.6 M5e

9.2-13

153" +26°

9.9 Mée

103 K
10.4 KO
1.5 K
10.2 KO

163 . .
10.6 GS
s .

103 KO

8 1-13.6

179 «16°

10.4 M4ée

106 K2
9.5 A2
8.0 M0
“7 G5

10.4 KO

10.5 GO
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3
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No. X Y Ry Hp
S Gem 294 M
o3ty .23 4r
-5 -10
Vv + 1.0 -29 -1 +2
1 -55.5 -453 -3 -2
2 518 489 0 +2
3 -408 -281 -6 -11
4 -149 +343 <+ 8 <11
5 124 -85 -4 +2
6 +39.4 +13.1 + 1 .20
7 544 +28.2 -10 -33
8 +56.8 -40.6 + 5 <11
WMo 121 M
h,m
(Y) 07427 -41°57
-4 +2
v 0.0 + 16 20 0
1 -573 158 <12 -6
2  -55.0 -29.7 +16 .22
3 -340 -41.8 -53 .13
4 -30.9 -49.0 .24 -29
5 +33.0 +45.7 33 -34
6 +345 -37.7 +16 -10
7 515 +247 -89 .63
8 +58.3 -159 +20 -24
T Gem 288 M
oS 23 59
-6 -13
v + 7.7 -64 +2 2
1 -48.4 -43.2 + 2 16
2 -352 .48 -6 0
3 -205 -31.0 -5 -9
4 =193 4453 «20 -7
5 +25.3 -306 +5 -1
6 4235 -219 -2 -6
T 4297 44 -4 -1
8 +40.9 +13.1 +1 + 38
R Cnc 362 M
of1 iz oz
-7 -9
vV 138 -64 9 1
1 -69.4 4146 +3 9
2 -59.9 436 -15 -12
3 -598 -325 -9 -7
§ -433 -164 7 3
5 -39.6 +46.8 +5 o1
6 -19 =317 .8 .12
7 280 .5i4 +5 -19
8 .455 -410 -9 -3
g .488 -425 -4 -4
10 489 07 -1 7
11 517 -147 ¢ 6 5
12 <510 207 . 2 14

m S

8.2-14.7

164° - 23°

Mie
5.9 M5e

10.5 ...
11.2 ...
10.8 G5
113 ...

10.1 KO
10.7 KO
10.8 F2
10.4 K3

7.5-13.6

224 - B

10.2 M3e

11.2 G5
10.9 AOC:
10.8 F:

103 ...

9.9 A3
113 G
9.9 G3
105 G5

3.0-150

165° +24°

€.2-11.8

179 +25°

W.oe
10.4 Mte

10.7 ...
9.9 KO
10.0 ...
1.2 ...

11.0 ...
10.3 F8
106 ...
10.0 ...

10.7 ...
10.4 ..
105 ...
10.7 A

HAROLD L. ALDEN and V. OSVALDS

212
a5

V Cnc

-58 -179

<

-11.6
-38.2
-34.9
+ 3.0

-21.1
-19.6
*27.0
+35.4

e LD B -

+34.0
-45.8
-47.5
+37.6

«15.2
+37.0
+46.3
+49.2

[ - N

T Lyn 419

08" 16%

- 12

<

+10.4

-65.6
-53.2
-24.5
- 3.8

+24.9
-43.6
-32.9
+41.9

.+ 35
-24.0
+28.0
+ 0.1

+26.7
+36.4
+36.7
+47.2

=) h e LD e

RT Hya

+20.7

<

-72.5
-39.3
-47.0
.27

- N

+28.9
+39.2
+44.2
-€3.8

0 ~3 M U

305

a3

U Cnc

<

+125 - 05
-53.5
-35.8
-33.5
-13.0

-22.6
. 5.
-39.6
432

W N

+47.1
-38.2
-12.2
- 7.2

<133
347
422
-$5.6

om0 w

B B

+16

+22
-17
-14 -8
-10
- 3
-12

* 7
+12

M
+33° 507

-6 -10

o

+«9

[T- - L g

[
o
* 4 + 0

TR

(S x7- RPNl

«26

‘]6
-13
-3
<9

-4
-9
17
-13

M
+19 1¥
-1t -1
+12
-12 .
.9 -

+11 -
010 -

s )N

+25 o
- T .
.26 -
+8 -

W ap

-

m  Sp

7.5-13.9

174° +29°

9.8 52.%¢:

1.1 ...
10.6 ¥8
10.4 G5
9.3 GO

10.5 FC
10.8 F8
11.0 FO

9.6 F8

9.0-13.3

156° +34°

NOe
10.1 CS3e

118 ...
11.1 KO
10.9 F2
1.+ F8

13,3 KO
10.3 K2
10.6 KO

9.8 F8

7.1-10.2

198° +20°

Mbe

11.0 M7
11.1 G
11.0 GO
9.1 F2
10.9 G:

1.0 G
115 G
10.2 KO
104 GS

3.0-15.5

174 33

9.8 Mie

9.4 G5
10.5 F3
10.0 KO
10.0 GO

10.3 G:
3 ...
9.2 G
9.8 G5

No. X Y
X UMa 219
08"33%
V -115 + 63
1 -16.0 -21.8
2 -59.8 +20.7
3 -41.6 +45.8
4 -26.8 -34.2
5 4308 -19.2
6 +38.9 +21.9
7 +6L9 -24.5
8 +72.6 113
S Hya 251
a4
Vv +36 -11
1 -669 - 9.0
2 -349 -225
3 -37.4 -228
s -26.4 - 6.7
5 -19.2 +56.5
6 183 -25.0
7 4384 +18.4
8  <42.8 +20.0

T Hya 288
h

08 50.8
V 4100 « 7.2
b -48.2 +239
2 -358 + 16
3 -351 -311
4 -10.1 345
3 .153 4138
6 +20.2 -36.6
T 363 -30.8
8 +39.4 .22.7
S Pyx 207

h

09 005
v -16.3 -21.4
1 354 .35.2
2 -255 -33.4
3 -17.2 -41.2
4 -153 .18.4
5  .14.6 +356
6 #2066 -243
T 257 236
8 .332 -140

LAT I s

g 8

M
+50° 29°
-8
«1 =3

-33
+14
-2
+21

-4 -1
-23 +5
+18 +5
+11 -9

M
+03° 2T
-9
+ 2

-10
-16
-1
* l

+27
-3
-41

.23
7

[XR R Y o
' 3
-]

. 0

+
R N
w

-1
-19
+15 o 7
-14

.5

by wrar 3 saviedd

123

ir

m  Sp

8.1-14.8

136° +39°

P

10.5 Mie

10.5 F8 !
10.4 K5
116 ...
11.4 G

10.0 K5
10.7 KO
11.2 G:
114 ...

[SPET RV PR

PPN

7.4-13.3

ey

193° +30°

T

10.6 Mée

PUNRETINN

9.0 F2

fedaatin

-
o
RIS preRerav s Y SNEES DI

RTLTTIPENY

7.2-13.2

JRPTSIN

205 .24

aa

Mie
10.1 Mie

93 K2
106 K
10.0 KO
1.3 ...

100 ...
9.6 KO
9.9 ...
9.4 KO

§ 0-14.C

2200 +15°

11.1 M3e
12.0 . .
119 ...
1.5 ...
123 ...

W2 ..
9.4 ...
106 ...
12,1 ...

s 3
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124 PROPER MOTIONS OF LONG PERIOD VARIABLES
No. X Y Hq M6 m Sp No. X Y By Ky m Sp No. X Y By Hg m Sp :
W Cnc 393 M 7.4-14.4 Y Dra 326 M 71.8-15.0 R Leo 313 M 5.4-10.5 ;
0P 2539 170 a2 wA ez 1010436 0o8F®  La1e 56 102 4450 ;
-8 -10 -11 -10 .12 -10 H
MTe ]
V +71 +180 -9 -1 10.8 MT7e Vv -74 -127 -12 -15 106 MSe V +57 -47T +.9 -25 10.2 MSe M
1 -526 +184 -11 -8 1.9 ... 1 -475 -325 +i4 +1 11.2 G 1 -61.8 + 8.5 431 -1 10.1 K :
2 -414 -504 +4 -3 8.2 M0 2 -45.7 +123 -16 -5 106 G: 2 -389 -250 +29 -28 107 G: :
3 -367 -51.9 +7 .10 112 ... 3 405 4241 +9 +5 108 G 3 -39 -140 -60 +30 98 GO p
4 + 16 +445 416 -6 114 ... 4 -319 -241 -7 -10 1.1 G 4 4322 +3.0 +7 -26 11! KO :
5 4326 +33.7 -37 27 9.5 F8 i
5 4242 4338 +4 .7 108 ... 5 +68 4298 -4 -12 10.0 X0 6 +39.6 -26.3 431 -1 9.7 GO i
6 +31.3 4500 +1 +9 118 ... 6 447 218 +5 423 112 G i
7 4323 -458 -12 -8 116 ... 7 +541 -143 .12 -14 9.5 A0 :
8 +414 + L5 -10 -2 119 ... 8 +60.0 +26.4 +11 .2 9.8 G i
S LMy 234 M 7.9-14.3 i
h m .
09 47.8  +35° 24 157 +53° :
-13 .13 :
RW Car 318 M 8.5-15.0 RS Leo 209 M 10.7-16.0 i
h R h V +13.2 +10.6 +21 +18 10.9 Mée :
() 09162 65 200 253 -13° 0373 20019 180 48
1 -724 -216 0 -3 119 ...
-5 +2 -12 -12 2 -649 +180 <11 +2 101 K5 i
3 -60.0 -163 12 +1 118 ... :
V  +427 -120 -13 + 4 11.3 M4e VvV + 78 -129 0 +23 11.4 Mb5e 4 -246 4583 -23 .1 11.6 X5 H
1 -66.0 -52.2 +10 +2 1.7 ... 1 -615 -38 +2 -1 11.4 ... 5 4243 -334 <11 + 6 10.2 G5 .
2 647 +484 +5 -3 1L2 ... 2 -55.9 152 .10 -8 103 KO 6 +457 -45.4 23 - S 9.8 A2 i
3 -348 .242 -4 -3 120 ... 3 488 + 1.5 0 .1 106 FO T  +75.0 +248 -12 -30 106 G5 :
4 -226 -224 -11 .5 122 ... 4 -268 +56 -14 .7 9.5 AS 8 +77.0 +21.5  +24 428 10.1 K9 i
5 +21.3 -51.2 -10 +8 100 G5 ‘
5 4272 -11.0 .9 0 13.2 ...
6 +29.2 +16.9 -15 12 114 ... 6 +29.0 +26.9 0 -2 113 i
7 4625 +56.8 +13 -5 109 ... T 4364 +49.2 0 2 109 ... V Leo 273 M 8.4-14.6 :
8 +62.2 -608 -7 -7 1.0 ... 8 +499 -48.1 .13 -9 992 FS h !
9 4507 -273 -2 +1 11.3 F8 09 54.5 «21° 45 180" +52°
5
-13 -1
V 27 + 7.0 .20 -10 191 MSe
. X Eyz 302 u 8.0-13.6
h R LM 372 M 6.3-13.2 1 -728 457 <23 + 8 7.9 FO
. 0"30d 11y 216 .28 h ) 2 569 +541 +5 -13 116 KO
: 09398 .34 58" 158" 451 3 228 331 .26 «11 95 FB
4 . -8 -4 4 -78 .346 -2 -6 106 G5
H : .12 -12
= V -89 +74 -50 .2 10 Mle Mie 5 191 -167 .1 -21 1.8 ...
* V. +33 446 419 .14 102 MBe 6 4235 +41.2 <2 -1 8.8 AS
: 1 -651 100 -12 «3 102 KO 7 +565 -381 +2 +3 9.4 A2
31 2 -488 -53.2 -6 +7 9.1 A2 I -583 -143 -13 -11 112 ... 8 +61.2 +35 -6 +19 11.4 ...
X 3 -46.5 -18.0 -1 13 1.6 K 2 -43.1 .326 10 -9 125 ...
B 4 -14B +39.1 .19 -22 106 Gt 3 -379 273 .4 .10 122 ...
b 4 =173 +30.8 419 <10 IL6
3 5 +20.8 #31.5 -« 26 9.9 KO S Car 150 A £5-9.9
b5 6 +37.9 -207 +8 -5 113 FO S 128 +141 -12 -7 109 G
T 4449 367 -2 -6 9.8 K 6 4236 +17.4 +3 +6 120 ... (¥) 107062 61 04 252 - ¥
8 4656 -254 -1 -15 Il1 A5 7 555 <165 +¢2 -5 9.0 G5
B 46357 -368 +6 +6 118 ... -5 41

Kie
- 01 + 23 -90 .58 9.4 Mie

<

- 1 453 -429 0 0 10.8 x
b 2 -39.2 .26 0 0 99 AD
o X Hya 302 M 8.0-13.6 RR Hya 342 M 8.6-14.5 3 «40.4 +50.9 0 0 9.5 A
& 4 441 -506 0 [} 10.0 AO
, W @ e 26 .28 0h4dR 2y 3 225 .2
>
L -8 -4 -3 -3
E W Vel LTI ¥ 8.4-1490
7 VvV -57 «59 -3 -3 10.2 Mie V + 78 +29 [} 9.6 Mée h =
A {Y) 10 115 -53° 59° 24 . 2
s L0675 495 .4 -8 10.2 X0 1 =343 209 0 . 11.S A-F *
2 2 -300 -85 -4 .7 9.1 A2 2 -33.2 -156 .2 0 102 ... .7 0
k3 3 472 <217 .7 -3 16 K 3 -242 246 -3 -3 112 ...
P 4 443 800 -6 + 4 i0.2 K2 4 -57 -37 <2 .2 123 ... V -13 «06 -6 7 9.7 Mle
b
5 4338 321 -3 .5 99 KO S o133 -385 <18 -15 115 ... 1 -616 o517 -2 -6 1.0 ..
6 +45.7 -25.7 +5 -2 11.3 ¥O 6 +18.1 257 -11 -3 113 2 -340 -47.7 a2 +6 11.4 F8
: T 538 375 .5 -12 98 K 7 .319 -21.4  -21 .13 IL1 ... 3 .452 436 -2 -6 112 A
9 8 o763 -31.2 -9 -1 IL1 AS § 345 479 <1t «5 105 KO 4 .S03 402 .2 .5 96 A
2 -
3 1 2

, “"v\‘v e s . g ; oy 2 s . N . fos - e . Fremie otk o A_V:,g




Koy “6
S Srx 263 M
10293 o0 11
-16 -10
VvV -3.4 +108 +2 -1
H -34.5 +10.3 =17 .17
7 ~43.1 -65.5 +14 -6
- =19.2 <349 =23 +12
r - 0.9 +36.8 +26 -24
3 +10.1 - 49 =22 +16
6 +23.4 4291 12 -2
7  +36.5 -43.1 +8 -10
8 +47.8 . 2.5 +2 -3
RZ Car 273 M
v 1B 0z
-8 <1
vV -36 -0.1 «3 -1
1 -634 4393 0 +3
2 -33.8 -47.6 o -2
3 +417 -306 0 «3
4 +35.5 +5809 o -3
R UMa 302 M
10376 .60 18
-13 -8
VvV -11.2 .12.6 -15 0
1 -3%.6 -17.0 «8 -6
2 -418 -298 -9 .3
3 348 -23.3 +1 +9
4+ -88 .20 .1 -7
3 +25.2 4412 +29 23
6 33.3 .22.4 -30 -13
T 345 -11.2 -11 + 1
8 +49.0 - 43 +12 -8
V Hya 533 M
1063 .20 4
-11 -5
v -198 - 7.5 -13 -1
1 -724 -313 «31 -3
2 2341 <345 <30 « 7
3 306 -73 «2 o}
4 -63 300 -2 -3
3 <123 -41.6 -19 .2
6 4235 4177 W21 .1
T 384 -213 -14 + 6
8  .63.1 .19.4 «11 -5

m Sp

8.2-13.5
216° +48°

...
e
—

M3e

Lot end —t L nd
S0 mmwo
D hn LR T )
)
o .

9.0-15.0
260" -11°

9.6 Mie

10.6 A2:

10.3 ...

10.8 A
9.8 f:

6.7-13.4

105° +45°

M3ie
1.0 M6e

10.7 F8
9.8 KXo
122 ...
115 ...

1.4 ...
11.0 GS:
10.5 K

1Le ...

6.0-12.5

238 .34

Nbe
10.7 Céye

9.4 ...
1.5 ...
1.1

1.4 ...

10.6

124 ...

10.0 ...
2.4
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FRS AL et g e S

HAROLD L. ALDEN and V. OSVALDS

No. X Y Bo Hp
W Leo 385 M
10083 e 15
-13 -9
V - 77 -16.6 30 <21
1 -70.5 + 5.9 + 3 +47
2 624 -1T.4 <14 .20
3 557 448 -5 -39
4 -46.3 226 +4 4+ 9
5 -44.8 -51.8 -41 -59
6 -20.2 -29.5 425 +22
7 4305 +45.4 -6 14
8 +40.8 -20.2 + 6 + %
9 +49.1 -43.6 +17 14
10 ¢53.4 -258 -22 -3
11 4578 #5100 -9 -7
12 +68.5 +18.4 13 -24
S Leo 190 M
h
05T .06 008
.13 -8
V -77 +24 -1 +2
1 <516 + 3.4 -10 12
2 -43.7 253 42 -1
3 426 .104 -26 -23
4 213 -182 -5 .12
5 <144 -60.5 -50 .41
6 <357 286 <5 .19
T «AL8 148 -1l -7
8 733 -39 .36 -53
RS Cen 164 M
o M -er 20
-2 o
V. -220 -265 <1 -4
1 -745 -60.9 <16 -6
2 <45 611 -16 « 6
3 .725 -388 -16 -7
4 +76.5 +38.6 +16 - 6
X Cen 315 ¥
® NS ez
13 -5
V -390 =57 .9 .11
1 -61.8 +43.5 -30 <12
2 -583 <111 . 4 10
3 -422 -595 -9 .6
$ -253 411 .35 -28
S .71 -636 .15 -5
6 +16.8 .5%.0 o T <17
7 W8L7 +31 -1 -1
8 .820 -105 -10 -1

16

8.9-14.8

202° +61°

10.4 Mie
9.5 A0
9.2 X0

9.4-14.5

220" +59°

10.8 M3e

120 ...
11.0 KO
15 ...
12.4

9.8
10.8
11.2
10.9 Ko

7.8-13.9

260° - 1°

M2e
13.8 Af4e

1338 ...
136 ...
129 ...
141 ...

7.0-13.9

259 .20

M5¢
10.2  Mbe

1.2 &

10.7 F5:
106 g
113

10.9
10.2
10.7
11.4

?,"‘m T‘:

No. X Y
W Cen 201
0 1'sdd

V +27 + 76

-70.4 +44.4
-41.9 -19.4
-32.7 +60.5
-31.1 -5L5

o WD

+32.1 +2713
+36.4 -34.4
+37.4 +29.4
+70.4 -56.3

0w

R Com 362

h m
11 59.1

<

+17.5 +13.8

-52.2 -29.7
-46.4 .27.4
-33.0 . 28
-31.8 -20.3

o BN

- 1.8 .49.0
+32.8 -38.9
+63.7 +30.7
-68.7 -21.0

DS W,

SU vir 210

L

-11.9 141

-39.6 -28.2
-29.2 .98
-26.6 -39.8
-19.6 +29.2

e N pee

-14.1 -20.6
+21.3 .29.2
+42.7 +25.8
+65.1 - 3.4

LIRS N W7

Vo .126 -11.2

-61.6 +16.9
-57.5 -43.6
-52.1 515
-24.7 -13.5

W N e

-21.9 -93.0
-206 +465
5.9 .36.2
+ 96 -36

SN N7

9  +41.0 .19
10 +41.0 -193
11 .688 - 1.8
12 52,1 -42.2

Ba

L IR 2 |
DU N 5

-21
+ 8

+10
-28
-3
-5

+17
+51
+ 6
-57

+41

-79
-14
-16
-30

-36
17
-10
-12

-1
+32
-36

«30
-9
-9
-5

o

Fre

-
D e N " N

F O WY

20

-7
12
+13
.3

.15
-26
« 7

-1
-15
.18
-14

s’ . e e et T I e R T A A,
RN L Ul G an St C it b e S Eiiie

125

7.7-13.6
264 + 3°

M3e
9.5 Mdie

10.7 Al
9.2 Mle
11.1 A0
10.2 A

9.5 G3
106 ...
105 A
10.8 A

7.3-14.6

221° T

10.4 MbSe

9.0 K5
9.7 G5
11.4 M
11.1 KO

106 G5
10.0 F8
11.1 G

9.4 G

o

8.4-14.5

236 .72

PORITRTANY A
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ey O I A
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No.

Y Hog #p
S Sex 263 M
100298 .00 11
.16 -10
: V -34 4108 +2 -1
= 1 =545 4103  -17 +17
e 2 -431 -655 414 -6
; 3 -19.2 .349 -23 .12
4 - 09 +36.8 +26 -24
i : 5 4101 - 49 -22 .16
3 6 232 4291 12 -2
P 7 4365 -43.1 +8 -10
e 8 +478 +25 +2 -3
k<
S RZ Car 273 M
w 1B ez
)
23 -8 .1
3
Z V -56 -01 +3 -1
3 1 -63.4 393 0 +3
2 -338 -416 G -2
3 41T -50.6 0 .3
4 4555 .58.9 0 -3
: R UMa 3 M
3 10%37% .63 18
13 -8
V. o-112 .126 -15 0
1 -566 -17.0 +8 -6
- 2 418 -298 -9 .4
; 3 2348 -233 <3 .9
i 4 -88 .20 <1 -7
¢ 5 4252 412 <29 .23
4 6 +33.3 <224 -30 -15
! T .345 -IL2 11 .1
8 490 -43 412 -9
g v Bya 553 M
=
5 10763 .20 43
-1 -5
: V -198 -75 .13 .1
1 -724 =313 31 -5
2 2361 .345 -30 .7
3 306 -73 <2 41
§ -63 4300 -2 -3
5 123 -41.6 -19 -2
6 o235 177 <21 o1
7 4384 -213 -14 6
8 4691 194 11 -5

8.2-13.5
216° +48°

9.5 G5
115 G5
11.4 G5
10.6 KO

9.0-15.0

2600 -11°

9.6 Mie

10.6 A2
103 ..
108 A
9.8 f:

6.7-13.3
105° +45°

6.0-12.5
238 3%

N6e
10.7 Céze

9.4 ...
11.5 ...
D3 7% SN
114 ...
106 ..
124 ..

10.0 ..
9.4 ..

HAROLD L. ALDEN and V. OSVALDS

By HKp
W Leo 385 M
h
10483 o4 15
-13 -9
V -7 -166 430 .21
1 705 +58 3 .47
2 624 -17.4 414 .20
3 357 448 -5 .38
4 -46.3 +22.6 4 +9
5 -448 -51.8 -41 -39
6 -202 -2905 425 .22
7 +30.5 +45.4 -6 14
8 408 -202 +6 .7
9 491 -436 <17 .14
10 +33.4 -25.8 -22 -3
11 +578 <510 -9 -7
12 +68.5 +18.4 .13 -24
S Leo 90 M
h
1105% .06 00
13 -8
V O -TT «24 -1 .2
1 -5L6 +34 -10 <12
2 437 4253 .42 . 1
3 -e26 4104 -26 -23
4 -213 -182 -6 .32
5 J144 -60.5 -50 .41
6 +35.7 +28.6 «5 419
7 +41.8 +14.9 -1 -7
8 133 -39 .36 -53
RS Cen 184 M
v Mg e 20
-2 o
vV -220 -265 .1 -4
1 -745 -609 16 -6
2 -T45 W61 -16 « 6
3 .725 388 -18 .7
{ 4765 4366 <16 -6
X Cen 315 M
W 1" oz
a3 -5
V -390 -57 +9 .11
1 -61.8 <435 -30 <12
2 <583 -11L1 + 4 <10
3 -422 -595 -9 .s§
4 -253 411 .35 -28
5 «71 -65.6 15 -5
6 «16.8 +57.0 « T 17
T WBLT .31 -1 -3
8 820 -105 -10 -11

m Sp No. X Y
8.9-14.8 W Cen 201
202° <61 W usdh
10.4 MT7e V +27 +16
9.5 A0 1 =704 +44.4
10.6 GO 2 -41.9 -19.4
9.2 KO 3 -32.7 +60.5
10.0 G: 4 311 -51%
12 ... 5 .32.1 4273
10.7 X0 6 +36.4 -34.4
1.6 ... 7 374 .20.4
11.8 G 8 <704 -56.3
12.2
108 G
116 ... R Com 362
10.6 KO. hom
11 59.1
V. +17.5 <138
9.4-14.5
1 -52.2 -29.7
220 .59 2 -46.4 274
3 -330 .28
4 -31.8 -203
10.8 M3e 5 - 1.8 +49.0
6 +32.8 -38.9
120 ... T +63.7 +30.7
1.0 Ko 8 -68.7 -21.0
15 . .
124 ...
9.8 F2 SU vir 210
108 O N
1.2 K 1206
10.0 Ko
vV -119 141
1 -396 -28.2
7.8-13.9 2 -29.2 .98
3 -266 -39.8
260 - 1° 4 -19.6 +29.2
5 -141 -206
M2e § .21.3 .20.2
13.8 Mie T 4427 +25.8
8 651 - 5.4
13.8 ...
136 ...
129 ...
14.1 R Crv 317
n
121483
7.0-13.9
;126 -11.2
250 .200
1 -616 .16.9
2 55 -436
M5e 3 521 +51.5
10.2 Mse 4 -247 -135
1.2 ¢ 5 -219 -43.0
10.7 FS: 6 -206 +46.5
106 I T .59 6.2
113 ¢ 8 .96 -96
10.9 FS: 9 410 +11.9
102 g 10 .41.0 -193
10.7 gk 11 688 - 1.8
n4 ... 12 321 -42.2

Hg Hp

04
Ll B v ~n

W= N

e

-2
-17
+12
)

o b Y

Y

M
19 20°
-21 -12
- 8
+10
-28

.5
-5

AW

S IS

<17 . 2
+51 .24
+ 6 ]
-57 -24

a2 55
.14
-1
.39
-8
«7 -9

+41 -14

-79

-18° 42

-12 -7

«+6 +3
.7
-12
+13
-3

-36
+17
-10
-12

-11 .15
-32 -26
36 . 7
-7 <5

«30 -1
9 -15
-9 .18
-5 -4

125

1.7-13.6
264 + 3

M3e
9.5 Mse

10.7 Al
9.2 Mle
11.1 A0
10.2 A

9.5 G3
166 ...
105 A
10.8 A

71.3-14.6
221° T
10.4 M5e

9.0 K5

9.7 G5
11.4 W
11.1 Ko
10.6 G5
10.0 F8

1.1 G
9.4 G5

8.4-14.5

236° .72

9.7 Ko

3
g
<
4
x
g
3
:
H
3
i
.
H

‘
3
i
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<
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BDINN RWN -

SS Vir

355

12283

vV -25

-71.5
-42.7
- 6.7
+18.4

+24.5
«32.7
+51.3

Lo - 7 B NP N X

T Cvn

+ 5.5

- 4.4
- 18
-243
-38.4

+17.5

+ 9.8
+41.6

290

12253

<

- 3.2

=715
-66.1
+23.2
+32.5
+34.0
+47.9

DU e N

Y Vir

+15.3

-53.9
+45.0
-22.5
+26.4
-19.4
+24.4

219

127263

<

-~ 5.5

-40.8
-30.6
-21.3
<17.8
+36.7
+38.2

DU de DN

+28.0

-29.0
'4{3
-39.5
~27.6
-27.4
-3L.3

257

127315%

- 10.6

-65.8
-46.5
-42.6
-38.2

+308
+50.9
«55.0
* “-4

+ 3.1

-46.8
- 86
«24.9
+46.8

-45.2
-37.8
-21.3
«39.4

+01°

+ 9

048
-10
-38

-27
+25
+1

«17
+6

+60r 02"
-16 -3
-4 -12

-1

+18 -10

-12 -6
.7
-4
+ 8

6.0-9.6
259" +63°

Ne
9.6 C63e

8.6 F8
9.4 F8
113 ...
9.0 K2

1.8 ...
11.9 ...
10.4 GO

8.6-12.6
128° +85°

10.5 M6e

10.6 KO

9.7 K0
11.2 G
11.7 ..
10.0 F8
11.3 F8

8.3-15.0

265° +58°

M3e
10.6 MSe

11.4 G:
10.0 GO
11.3 G:
10.3 G5
9.7 KO
1.1 K5

6.6-13.4

92 +58°

M3e
99 Mte

10.5 GO
11.3 GO
121 ...
8.2 K5

10.8 ...
104 ...
11.0 F:
9.8 G5

No. X Y Re M
R Vir 146 M
128 Lo 32
-14 - 8
V - 14 +147 -22 413
1 -69.8 +13.7 412 -16
2 -67.2 -234 -5 .7
3  -25.4 +45.4 .41 .20
4 -16.0 4329 427 .12
S -109 -40.8 .7 L1
6 +78 318 -1 0
T 4299 +16.0 +16 - 4
8 4376 +31 -15 .3
9 4545 -436 -1 -8
10 +59.5 +425 +1 .9
RS UMa 260 M
128 e o
-14 -3
V -66 +17.7 -12 .8
1 -63.0 +308 16 -12
2 -568 -385 .7 .6
3 441 4157 .17 .3
4 -336 -33.7 <2 .7
S 273 -268 -8 -4
6 + 0.1 .33.0 «+3 7
7 +02 -394 .12 -1»
8 +23.3 -185 +«+ 1 31
9 +276 .46.4 <10 -5
10 +47.0 .16.9 ~I13 + 6
11 +62.7 -245 410 -25
12 +63.9 3885 <1 0
S UMa 226 M
1258 61 3w
15 -2
V -19 10 +5 .6
1 745 199 -7 .33
2  -49.0 .450 «52 -9
3 -41.8 -250 -17 .17
4 -337 128 -10 . 4
5 -15.2 .378 -19 .21
6 +108 -59.2 .27 [}
T 195 4255 .19 .1
8 4228 -57.0 -15 .24
9 310 -52 33 .¢
10 411 - 8.4 «35 -6
11 +414 <163 .+ 8 434
12 476 211 -15 -13

17

SPL & Ly A i R
e T T SR A A L=

PROPER MOTIONS OF LOKG PERIOD VARIABLES

m S No. X ¥
6.2-12.1 RU Vir
h
265 +69° 12 422
Mie
10.2 M8e Vo - L1 .39
113 GO 1 -56.7 420.3
1.0 G3: 2 -286 -471.0
102 Ko 3 -131 .61
1.7 ... 4 + 9.2 ,339
13 ... 5 .64 - 73
1.0 G 6 4336 -28.6
14 ... T 4392 - 1.0
120 ...
118 ...
106 K0 U 7
h
12°43%
V.40 -253
1 -423 -29.9
2 -337 .217
8.3-14.8 3 -268 314
5 -29 -282
91° +59°
5 > 3-7 045-5
6 +99 -434
Mie 7 4318 -283
9.7 Mée 8  +5e4 4252
1.7 ...
112 i
113 Go RV Vir 268
103 Ke
13t
10.8 G5
106 G
9.6 F2
10.8 G V .13 .83
1.8 G 1 -669 -205
1.0 G: 2 -635 -19.2
107 G 3 216 .15.0
11.7 ... £ -13.4 +21.5
5 -66 -53
6 + 1.3 319
7 « 44 . 80
8 .82 -254
9 o1 -182
10 +11.2 .485
11 .67.8 -15.7
7.4-12.3 12 +68.0 -15.7
90° +56°
vV Cvn
51.5.3¢
10.2 SS.9e A
10.2 G
103 Go
88 F8 vV o-94 .209
17 ...
1 .50.9 .31
106 F 2 .88 -516
9.7 Ko 3 .11 .20
11 G
10.0 KO

437

207

192

Ho Kp
M
+04°
-14
+20 o
=37 o
«17 -
+39 -
-76

-23
+60

.14
+06° 06°

-14 -8

+4 +9
+18
=33
+ 9
+ 6

-1
+ 8
-8
12

+10 -
-69
+44 -
+14 o

thwown

-12 38°
-13

<11 <19
+61
-38
- 4
-27

-21
-4
-2
‘l

0 .27
* 7 - G
-28 417
-11 .29

-62
+16
« 9
+14

«21
- 8
=34
-33

SRa
+46° 63*
15 -3

-28  -40

[~ N~ -]
oo

m S

9.0-14.2

271° +66°

10.3

8

ep

10.6
10.5
10.6
11.6

(o ¥

10.3
11.2
9.6

838

7.5-13.5
277 468

10.0

10.9

9.7
10.8
10.5

1.0
10.3
11.6
10.9

AEOQ B2ABE §5

10.2-15.0
278° +49°

12.2 MSe

9.0 KO
11.4 ...
127 ...
12.4 ...

11.2 ...
126 ...
105 ...
L8 ...

121 ...
1.4 ...
11.1 x2
108 ...

6.8-8.2
T1* 71
Mie
Mbe
2

Ko
K2

*Reference star No. 1 is BD+46° 1861. 1It's

1.7

1Le ...
1.1 G:
1.4 ...

Ba=+070159, 5w -07 080 (20d Greenwich
Catalogwe. p. 152, 1935). To make i* an
average backgroond star. it's motion was
dedacted before the solction was mmade.
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HAROLD L. ALDEN 20d V. OSVALDS 127 g
3
-
>3 . e
No. X Y ng #p m  Sp No. X Y ng m Sp No. X Y By Hp m Sp i
o B
g t 2
T »
R Hya 386 M 4.0-10.0 T Cen 91 Sma 5.5-9.0 R CVn 328 M 1.3-12.9 3
o h m . 5
3 t W 1308 2 283 4380 13 36.0  -33° 06" 283 +27° 1% w0 o2 IR 7 ;i
¢ -1z -9 .12 -10 -13 -3 E

E : K7e Mbe
> 5 V  +10.9 -25.0 -19 .12 9.y MTle V -88 +11.1 -14 +21 9.7 M3e V -15.0 + 58 -1 .13 10.8 Ms8e E
E { 1 -66.7 +53.1 +31 -4 108 ... 1 -440 -445 412 -2 103 G 1 -455 -113 -19 -7 101 X2 g
2 -67.0 -63.1 -85 +15 10.0 G3 2 -38.3 +46.5 -12 +12 109 G 2 448 4219 + 7T 423 9.8 K2 3

3 3 3 -288 422 +17T +2 10.8 g5 3 -380 -293 +2 +9 106 K 3 -390 -65 -30 .13 106 ...
3 H 4 -28.3 -32.8 +37 -12 109 GO 4 -304 +69 -2 -19 9.0 K2 4 -388 +6.7 41 -34 114 ...
3 : 3
; 5 <155 +45.0 -4 +11 110 ... 5 +9.7 +45.2 + 4 +20 108 G 5 419.4 -18.7 433 -15 9.1 K2 3
5 £ 6 +52.0 -26.0 +47 -16 10.7 g 6 +348 +14 +8 +6 106 G 6 +421 -183 -1 -7 111 K E
: ¥ 7 4535 -38.4 -1 413 9.7 K2 7 4482 <118 +2 -20 107 K 7 4445 - 0.6 +16 +11  10.7 KO K
i H 8 +69.7 +46.2 -48 -8 106 FS 8 +58.1 -440 -14 -6 102 G 8 4622 +26.8 -48 +12  10.0 KO 2
= =
H X
: $ RX Cen 328 M 8.7-15.0 3
: h Z
z ] S Vir 318 M 6.3-13.2 (Y) 134583 e 21 280 20 3
3 : b T Cen 91 SRa 5.5-9.0 %
: : 13728 06 4 2000 53 - -9 4
4 % (v 13 3> o0s 283 e2r S
& -16 -1 Vv 373 -21.7 -1 -17 103 MS5e 3
: £ M§ ;12 -10 &
: V 4153 -6.9 0 -16 10.1 Mie K7e 1 -7¢8 -122 -2 -5 114 GO b7
: V -30 +44 -9 +15 9.3 M3e 2 -61.5 +37.9 -6 -13 110 AS 3
1 -40.2 -41.8 +10 -12 106 F8 3 -444 521 +2 0 108 F5 3
H 2 154 + 06 +91 +55 9.9 ... 1 -87T.3 +96 +17 -5 10.7 F2 4 -40.4 4243 +6 .8 121 g P
= £ 3 -13.7 +347 -3 -13 8.4 X0 2 -156 -27 -38 +2 109 F8 %
3 . 4 -99 +17 -4 -10 109 K 3 -426 -63.1 +29 -11 10.3 FS 5 +24.8 -34.6 0 -7 1L6 g5 g
S B 4 -128 +56.4 -8 +14 11.0 AO 6 +45.8 4365 +6 -4 106 g5K g
g 5 .17 +134 -10 -2 9.6 K5 T +69.9 4557 -7 +8 102 {8 3
z L 6 -09 4363 -8 -18 109 ... 5 4239 -9.2 410 +5 IL1 g 8 +76.6 -55.5 0 +2 111 f 3
: 7 4306 -540 -10 +12 105 F 6 +59.8 +45 +5 -30 107 g §
: 8 +51.2 + 91 +10 -12 9.1 G5 T 64T +68.6 -14 +20 10.6 GO 2
: § +700 -640 -1 +4 102 GO Z Boo 81 M 8 2-15.0 3
d ‘ h 3
: 190 L1358 3280 465 g
3 2 RV Cen 45 M 7.0-10.8 a2 -8 2
; W 18l s»se 2. s RT Cen 256 M 8.1-13.6 V -87 -120 -4 +7 106 M3e 3
. -1 -5 W 1B 322 286 e2e0 1 =545 +36.0 421 + 6 10.4 KO :
s N 2 510 -147 -2 .25 1L7 ... Es
g ? V -24 -04 +3 415 124 N .13 -10 3 -31.1 +26.4 -46 24 9.7 FO =
s : 4 -287 -184 -3 .7 112 K 4
: 1 -T3.4 +62 +6 -2 116 ... V +34 +39 410 -5 98 ... :
- 2 -708 -13.5 -40 +2 105 g 5 -20.5 +50.6 +29 -47 103 X0 ]
3 4 3 <301 +45.2 1B <17 105 A2 1 -643 4587 -6 +1 107 ... 6 -181 -3L7 +1 -16 101 G 3
% - 4 385 -525 .12 -20 112 f§ 2 -505 -6&2 -11 .16 107 ... 7T 4285 -448 -5 .19 118 ... 3
E 3 3 2362 +323 +9 10 110 f 8 543 +20.2 -4 16 117 ... s
= 3 5 <407 +244 +6 .21 121 4 .356 -10.2 +8 -271 106 g 3
i 6 413 +57.7 -30 -40 113 ... 9 .59.4 -168 i -18 112 ... 3
X 7 <594 -57.3 +6 -1 106 ... 5 4237 +58 -2 +6 103 FS 10 <617 -16.8 +9 -17 116 ... K]
1 8 <614 -10.2 18 «19 107 ... 6 4353 -21.4 <14 -9 110 g Z
g T +59.9 -61.9 -11 +20 102 g b
5 8 4678 +60.9 -1 -18 102 ... 3
3 Z vir 7 M 9.9.15.0 %
: 3 - e
3 T uMi 34 M 8.5-15.0 14%05.0  -127 500 3000 444 z

* '
E 1358 o1 osT BE* <44 -6 -13 g
3 W Bya 382 SRa 7.7-11.6 2
¥ -9 .2 A - V +33 -20 +6 +3 104 MSe s
3 137473 “m 52 28T 32 ;-
Y 406 -54 -2 -3 107 Mée 1 <572 +48 +4 0 101 K5 3
-9 -8 2 441 +23.2 4+ 5 416 10.1 K5 X
3 1 -603 «40.0 -2 +26 1lz2 K 3 -224 531 417 -4 111 G5 X
2 -30.9 551 .31 -21 113 G V «36 -11.0 -40 -50 9.3 MBe 4 <178 +53 431 .8 1.1 K ¥
{ 3 507 -72 13 .2 119 K 3
4 482 -127 -15 -2 121 ... 1 586 +109 46 +6 110 ... 5 -113 -22 .14 0 98 K5 2
5 2 -585 -324 -50 -2¢4 10.2 ... 6 -47 -91 -70 -20 9.0 GO £
E 5 -20 -338 -6 +1 ILS ... 3 476 +534 -8 -1 110 ... 7T 71 227 .24 -43 104 G5 z
E 6 +27.6 -244 -24 +18 116 G 4 268 -338 12 .18  10.4 ... 8 4129 4297 -25 .5 109 GO 3
3 7 4381 -378 15 -16  1L7 ... 3
8 <449 240 21 -16 119 S 4293 «280 -20 -8 105 ... 9 241 4258 -38 .20 10.1 FE; z
5 € 4353 -98 <9 +5 166 ... 10 336 -39.2 .38 -5 110 ... 2
2 9 +43.6 -41.1 16 -3 1.7 . 7 633 4303 -17 <3 115 ... 11 4368 -35 -8 .4 95 F8 B
5 t 10 +51.7 379 -22 16 121 8 4636 -467 29 0 109 ... 12 «43.0 - 43 .10 <14 119 ... E
¢ b4
H

' 3
F
£
g
3
e




LTI 1
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Lit
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e
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E
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o am e

e K
RU Hya 334 M
o oS o 25
-8 -7
V +35 +05 +13 -18
1 -67.9 -41.5 -47 .35
2 -63.3 +30.3 .20 .10
3 -40.3 +25.9 + 2 <18
4 -283 -30 425 .8
5 4240 + 35 -24 -1
6 279 -21.0 +6 +9
7 +68.6 -53.8 +15 .18
8 4795 4397 .2 -17
R Cen 547 M
W 1R seor
-13  -12
V -04 +31 +3 +2
1 -75.7 -469 -4 45
2 -T1.1 +479 +35 -5
3 <649 +60.1 -4 +5
4 4819 -61.2 +4 -5
U UMi 326 M
1R e s
-12 + 4
V -124 .+ 355 + 1 .11
1 =378 +31.5 +26 -26
2 -51.8 .352 -2 -10
3 =517 .363 -23 .29
4 255 446 -1 .3
S -19.0 .14.1 0 + 4
6 4352 -56 -5 .33
7T <315 .22.4 +2 + 4
8 4384 .13 <25 .25
3 .455 .46.1 .41 -8
10 «.49.2 -21.3  -13 14
S Boo 0 A
W3 e e
-13 .2
V .82 -25 .25 .18
1 -435 -44 .2 .17
2 -40.4 -386 436 .10
3 -3L7 +40.1 .18 .29
4 310 +134 .10 .3
5 -303 .13.5 +14 + 1
6 -129 <105 -4 o 7
T 4103 -455 -68 31
’ +15.3 -43.8 «27 .25
9 4258 <466 .38 .21
10 248 -196 414 .9
11 +37.9 <425 + 4 - 4
12 756 -186 -11 -15

m  Sp

71.2-14.3

292° +30°

10.5 Mte

11.0 f::
10.4 F:
119 ...
128 ...

1.0 ...
12.0 ...
11.5 AC0
iL8 ...

5.4-11.8

281° « 1*

Mile
9.4 MSe

10.3 Al
9.3 X
G2

9.
9.5 g

U -

71.4-12.7

76° «49°

10.6 Mb6e

1.2 GO
10.9 Ko
11.4 F8
11.1 K

10.9 F8
1.8 ...
8.6 K2
9y F3

10.4 F8
116 X

8.0-13.8

62° .58

M3e
9.8 MSe

10.0 KO
1.1 GO
iL1 G5
89 A

8.9 GO
106 G5
10.4 KO
10.2 G5

10.6 GO
10.5 Ko
10.5 GO

8.4 Ko

PROPER MOTIONS OF LONG PERIOD VARIABLES

=EOTN

No. X Y

k20

- e T e 1y g Tt N T
S QT A Y e

Ha Bp
R Cam 270 M
. h
14 25{% +84 17"
-10 + 6
V. +10.4 -141 +2 -1
1 -80.5 -48.5 -12 .9
2 -66.9 +44.5 -5 -7
3 -18.0 +36.6 +10 -10
4 -45 .64 + 7T + 7
5 +32.2 219 -13 + 9
6 +35.8 -20.4 +15 -1
7  +43.5 -33.9 -2 -12
8 +58.4 -12.6 0 + 4
VvV Boo 258 SRa
PO T SR
-13 -2
Vo o+ 97 -13.2 +42 -6
1 -60.6 -11.5 -4 +34
2 -48.4 -43.4 -43 -17
3 <219 +10.0 +131 -48
4 -22.2 +40.0 -84 .32
5 + 3.5 411 .37 .17
6 +35.9 -356 +64 -14
T 4430 - 11 +5 .19
8 +69.7 - 5.5 -21 -23
R Bao 223 M
h
138 v e
-11 - 4
Vo .219 - 20 «22 +26
1 -48.7 -155 v -3
2 -36.3 .39.3 +«+3 .16
3 <124 .354 <16 - ¢
4 -01 <365 -13 -7
35 . 8.5 259 « 4 =25
6 «16.7 -35.2 +13  «10
7 <722 + 6.6 -17 <16
Vv L 255 M
h m
14 34.8 1718
<12 12
V .03 -90 .5 .14
1 -45.8 -22.0 <23 -8
2 -39.% -48.7 <11 o+ 1
3 -379 .31 =33 + 5
4 -i58 .26.8 .l .3
5 -4.3 .51.2 «26 -1
6 .+ 170 -31.2 -14 -4
T +39.1 .56 -1 -7
8 .78.1 -378 +25 .10

m S

7.9-14.4

87 +33°

10.3 S2.9e:

11.3

iL3 ...

114 ...
34 K2

7.0-11.3

33 465

10.1 MSe

10.8 GO:
9.9 KG
9.2 G5

11.6 G:

106 F8
10.5 KO
11.2 G5
11.8 ...

6.7-12.8

4 .65

M3e
10.2 M5~

10.5 F3
11.4 F3
10.5 C9
115 . .

111 K0
1.2 . .
106 X

9.0-15.0

335" .37

10.1 M50

9.3 F8:
10.5
10.4 KO
86 K2

106 KO
9.0 F§
95 G:
86 A:

A3T Kad W e la e
AT TN gy

<A Rl X Y ria e RSB T T il o aad =
e B T et S T S e a TT e W R
- e J:ymzqae-:w W T e o

Rt d

No. X Y Ky Hg m $p
RR Boo 195 M 8.0-12.8
149493 30 4 330 w62
<11 -1
Vo -174 .23 -3 & 97 Me
1 -71.0 +56.9 +5 -12 9.7 GO
2 686 -21.0 +7 -5 102 K2
3 €426 +14.5) (31 478) 106 G5
4 -41.8 -25.8 -13 .14 104 KO
5 2293 4256 +2 .4 9.4 MO:
6 287 -93 .16 .7 95 KO
7138 <231 <14 -8 123 ...
8 4121 -249 -9 .5  j22 ..
9 4328 <38 -3 0 121 ..
10 4650 <168 .17 -3 123
11 +66.2 +28.0 .12 .11 83 FO
12 2770 -21.0 .17 -13 123 F2
U Boo 200 SRb 9.8-13.0
h
M49Y .18 060 348 .56
S
V 230 245 .5 .24 107 Mie
1 -46.2 -185 .20 450 10.2 G5
2 -31.2 -19.1 .40 .16 10.0 F2
3 -218 - 05 .70 -167 11.8
4 -94 4359 .10 .11 114 G
5 158 454 -10 -11  10.4 KO
€ o204 -12.0 .9 .10 114 ...
T 4224 -117  -13 .26  10.5 KO
8 +50.0 -395 .14 -25 115 G
RT Lib 52 M 8.2-14.6
shods .1 2 309 .33
-8 -9
Vo139 212 .4 .1 109 Mipe
1 -340 -82 .8 .31 309 K
2 366 <118 .4 .1 113 &
3 331 327 -8 -20 1.0 K
$ 213 2198 .3 -3 96 KO
5 2307 -36 .7 -7 116 GO
6 4366 -130 0 -3 110 M
7 «401 -116 .3 .g 10.2 G5
8 436 WSL1 -3 .4 114 K2
RT Lib 252 M 8.2-14 6
A
(Y1 15008  -18° 210 1309 .33
-6 -6
V.07 203 .1 .8 151 sipe
1669 571 .4 .2 118G
2 .36 2% .1 -§ 127 Ko
3 -190 422 .6 .2 120 G
§0-136 373 .1 .65 122 W
5 <192 .63 -5 .6 116 GO
6 256 594 .4 .8 115 K2
T 338 338 .1 o 114 x2
§ <585 634 0 .15 119 G5
P R T TN —

2
~
>
b
K
P
~
Z
?

E
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HAROLD L. ALDEN and V. OSVALDS 120
No. X Y Ba H§ m Sp No. X Y Bo g m Sp No. X Y By Mg m Sp
Y Lib 275 m 7.6-14.7 RU Lib 317 M 7.4-14.2 X CrB 241 M 8.5-14.2
157063 -05 38 322 .41 15928 L1 s 19 a3 13843 L3633 25 50
-10 -10 -7 -8 -9 0
MSe MSe
V4216 + 29 0 -4 103 MSe V +46 -135 -4 . & 106 Mbe V +22 -12.9 -5 -4 104 MTe
1 -62.4 4365 -16 +7 117 ... 1 -52.9 270 +6 -5 106 K 1 -46.0 +18 -20 -8 9.5 KO
2 -419 -258 -12 +7 105 G5 2 <372 L5 -3 +9 9.4 KU 2 -205 -86 +9 +12 109 G
3 -424 -352 421 -2 103 G5 2 -33.4 -194 -14 -3 104 F2 3 -147 519 411 -4 114 ...
4 -245 -381 .1 -12 99 KO 4 -54 462 410 -1 111 K 4 .46 +47.0 <10 +8 106 ...
5 +143 -39.3 -20 -8 102 K2
5 4227 #329 -5 -4 8.7 KO 5 4225 +56.6 -14 -14 9.0 KO 6 +TL3 4509 410 O 101 ;
6 +41.0 +29.8 419 -16 113 ... 6 +24.8 -440 +14 <13 109 KO E
7 4461 -18.2 -16 +7 116 ... T 4337 4232 +11 <. 104 F2 E
8 +67.4 +261 +2 +13 10.1 F8 8 +48.0 -389 ~-11 -9 98 F2 3
vV CrB 358 M 6.9-12.2 i
h £
154670 39 55 30 +50° 3
S Lib 193 M 8.0-13.0 R Neor 490 M 6.5-13.9 g
N -8 +1 \
1M 2 0 312 o0 (v} 15726% e 100 295 . 3 Nze 3
Vv -142 -143 .12 19 9.6 C6y z
.10 -12 -€ -10 £
1 -52.8 -247 .18 -42 110 F5 5
V +21 =167 +5 -8 103 ¥2e V +05 -22 +5 +2 100 Mie 2 -354 .50 -16 +15 1.7 K £
3 -204 +35 -12 -6 B85 AD 2
1 -49.8 +29.5  -27 +14 1.2 ... 1 -50.6 +51.6 <15 +5 1.4 A 4 -82 -452 .9 .31 101 i
2 477 4156 -6 +5 110 ... 2 -475 -41.7 -3 .11 105 G -
3 -36.1 -38.7 436 .19  10.4 GO 3 <258 -49.7 -4 -10 109 A5 5 -40 «305 +1 +2 1.4 KO 3
4 -107 -21.9 -19 -26 9.8 GO 4 -248 4500 -8 -5 11.1 F8 6 +86 +241 .5 .7 112 F2 i
T +345 .38.2 .22 -19 9.4 KO )
5 -6.1 -36.4 17 -12 102 K S 135 -31.7 +3 0 103 K2 8 107 -31.4 -27 <11 108 ... x
6 +38.3 +40.7 .46 -42 10.1 GO 6 +4L7 <309 <13 .16 108 ... g
7 4551 -30.6 -33 +19 10.0 FO T 4456 -596 +4 -1 106 B8 g
8 +57.0 .47.8 -13 .22 103 GO 8  +47.9 +36.2 -20 -15 104 F5 B
g2
E
R Ser 357 M 5.7-14.4 3
>
e s 354 ot5 $
RS Lib 217 M 7.013.9 S UMy 327 M 8.0-12.9 £
h . sh,m - ST - %
15185 -2z 33 311° 427 1537335 .78 58 81° +36° Mée E
vV -11.7 4133 <9 -41 10.7 MBe E
-8 -l -7 .8 ‘;‘*
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R Oph 302 M 7.0-13.6 Z Oph 348 M 1.6-13.2 RT Oph 425 M 8.6-155
h
1Pofd .15 58 3340 4130 17145 .01 37 3510 4200 s e & +16°
.2 -6 -2 -6 o -4
Mie
Vv -17.2 +53 -21 -4 104 Mée V -85 +05 -5 +10 106 M2 V +26 +106 -8 -3 105 Mle
1 -653 +29.6 +10 +8 102 AO 1 -69.6 -47.2 +20 +6 102 ... 1 -43.0 -21.5 -6 +2 104 G
2 549 464 -3 +16 116 A 2 -60.7 +33 -13 -14 114 ... 2 417 +215 +3 -1 109 GO
3 -528 -555 417 +9 9.2 A0 3 -59.0 +39.2 -10 +7 116 ... 3 <105 -55 +4 +2 118 ...
34 -339 -11.0 -2¢ -33 111 KO 4 -92 4256 +3 +1 1LT ... 4 -15 4283 -1 -2 95 AD
5 4456 -35.4 +5 +10 115 ... 5 +68 +2.1 +9% +4 101 KO 5 4155 +47.9 -5 +3 115 KO
- § +50.0 +50.3 -7 -24 9.8 FO 6 4588 +26 +21 +2 109 ... 6 4170 -46.1 1 +3 107 KO0
E T 534 -352 2 +15 118 ... 7 4620 -259 ~-18 -2 93 K 7 4230 +17.2 +3 0 9.8 A
s 8 +58.0 +30.8 0 +1 101 A0 8 4689 -247 -12 -4 116 8 +41.0 -358 +1 -6 116 .
4 R Oph 32 M 1.9-12.6 T Dra 422 M 7.2-13.5 ]
a RS Her 219 M 7.4-12.8 n B
(v 1oy -15° 58 334 413 h 17549 +58° 14 54 426
™ 2o 13 +25° .
-2 -7 0 +6 '
Me -2 -2 Noe .
VvV +13 -20 -30 -17 9.1 Mée M5e V +40 + 82 -4 +28 122C8e
V +10 -79 -23 -3 106 Mbe X
1 514 +258 +4 -7 102 A0 1 -64.0 4185 -1 +1 105 X0
2 -39.7 +441 -7 +1 118 A 1 -71.4 -368 +11 -5 99 K 2 -55.8 406 0 +15 1L2 . .
3 -390 -683 +2 -3 9.2 A0 2 -60.0 +29.0 -19 +18 109 F8 3 396 -99 -3 -11 108 GO
4 287 -587 +1 +6 95 K2 3 311 360 +16 -12 103 G5 4 -108 -418 +5 -5 109 KO
4 258 -424 -8 0 116
5 +55 -16.7 +1 10 11.5 A 5 +18.1 -48.6 + 4 412 11.2 GO
6§ <103 +39.0 +5 +6 100 K2 5 4209 -32.7 0 -8 95 KO 6 +458 <479 +5 -4 95 KO
7 4585 -10.,0 -3 -15 10T K 6 +38.0 -156 -4 +13 9.1 A0 7 512 -47T4 -6 +4 105 KO
8 846 +247 -2 0 101 A0 7 4598 4215 -4 -5 98 K 8 +55.2 +466 -3 -12 0.6 F5
8 4606 +349 +7 -1 101 K R
RT Her 29¢ M 8.5-15.5 RY Her 221 M 8.3-14.1
170d% w2m 16° +32 RU Oph 202 M 8.6-14.2 15 e 2 13 19 :
h :
_2 -1 17288 .09 30 o +200 0 -3 :
Mie
i V +94 -41 +4 -9 115 Mde -2 -5 V +15 +86 +7 +7 100 Mée
1 -709 +48.1 -4 +1 112 KO Vo o+lL -T4 -21 +1 10,0 M3e 1 -541 -38.4 .14 +15 10.2 KO
2 -49.1 -13.9 0 -1 1.9 ... ] 2 -39.6 -11.2 0 +5 98 F8
3 -241 -350 -4 +6 118 K 1 -30.0 +333 +6 +23 114 Ko 3 -314 <103 .24 -25 9.9 30
4 -43 4174 +8 +3 109 KO 2 -443 -13.4 0 -3 1L1 GO 4 -255 4367 -10 +5 112 ...
: 3 -212 -36.3 -12 -21 1.2 F8
5 4322 +127 -4 -7 113 G § -199 4365 +68 0 102 K9 5 +16.6 -34.1 .21 -390 107 KO
6 323 -261 -3 -2 1L1 K0 6 +31.0 -387 -7 +10 10.4 (G)
7 429 -423 413 «6 119 ... 5 4206 4207 -1 0 105 K5 7 4409 +323 -2 .13 86 G3
8 <510 +39.1 +9 -1 111 G5 6 <214 -387 410 +6 9.7 K5 8 4621 +43.1 +7 +7 93 F2 3
7 443 4209 -11 -23 101 FzZ
8 +49.2 -31.0 <+ 2 +17 8.6 F2 3
RW Sco 38 M 8.8-15.0 V Dra 278 M 9.5-14.7 :
h h :
W 17edy vy 20 .7 17568 54 53 50 420
U Ara 225 M 1.7-14.1 \
.2 -8 0 +6 ‘
¥ 1S 53w 3er a1e :
V 480 -20 11 +21 1L4 MSe V - 9.4 <199 0 -4 306 Mde ]
-1 -14 ;
1 -72.0 -41.4 -11 13 111 ... M3e 1 -529 -43.2 -10 -31 105 G5 :
2 642 +523 1 -39 1.1 ... V +07 -23 -7 +4 83 MSe 2 514 <227 +3 -4 107 GO i
3 733 +226 +5 -4 121 A 3 -274 +412 18 .2 100 K
4 -108 -263 +5 430 118 A 1 -87.6 -70.5 +11 -8 9.9 B9 & -115 +416 -11 .33 101 GS !
2 -72.8 1525 -10 0 106 G2 ;
5 4127 -263 +5 -137 105 M 3 -69 +425 -2 +3 95 GB S 4206 +38.0 -24 -19 109 G5 :
6 4150 <473 +4 +9 1LT ... % 4364 <287 -6 +42 9.5 Ge 6 +36.2 -52.6 21 24 108 K :
7 +66.3 -609 0 +85 116 Al 5 4654 -72.5 -11 +9 11.0 G2 7 #3701 -144 -14 <11 115 ... '
8 763 326 ~10 +34 113 g5 § 4655 +19.3 17 -51 8.7 KO 8 +403 4120 <IT -16 100 K2 ;
i
; f
24 |
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230

165

262

303

134
; No. X Y
R Pav
; @ 18
)
vV -32.2 +15.0
! 1 -663 + 7.5
H 2 -622 -60.0
¢ 3 422 +69.0
. 4 -12.7 -20.6
S  +22.7 +49.4
§ 4452 -30.3
T +55.2 +42.2
& +60.3 -57.1
T Her
187033
4
> V +84 +65
e 1 -53.8 +27.2
= 2 -445 +10.2
b2 3 -35.2 -56.5
4 4246 4293
5  +49.2 -38.1
5 6  +64.7 +17.9
¥
W Dea
187057
) vV .01 -20.9
1 -58.7 +49.7
2 -482 4244
3 -38.9 -15.8
4 -81 -163
5 +82 -35.2
e € 4332 -43.6
= 7 4345 +14.4
H 8 J78.0 +23.3
3 TV Her
18%11%
V 4100 - 9.7
1 -49.2 +35.9
2 -41.2 - 3.
3 -33.5 -38.0
4 -3 + 71
5«11 132
. 6 +30.86 -18.9
B T J3T9 496
5 8 4472 -45.8

R

g Ry o N .
e P R A ST Ly T,

Ba Hp

-18
+12
+3

+5

-19
+13

+
0wy WOOW

+ + 1

b U4

+31° 00

+11

-9
+ 6
+3
-12
-3
+15

W e e o N (2]

+ 4+ 10+

+65° ST

-5 18
-10 +10

0
+9 -5
-1 -5
-20 -2
+13 412

+ 3 +14
+4 -24

+31° 4T

-14 -13
-6 +2
-4 +1
+24 +10

-7 -13
+5 -8
=3 18
+6 +5

71.5-13.8

298° -21°

11.1 Mée

10.8 G5
109 7S
119 g
10.8 AS

10.9 gk
11.3 k
110 g
12.0 a:

7.1-13.6

25° +21°

h2e
10.2 Mie

i1.2 FS
10.4 F2

9.8 K5
10.7 FO
11.0 KO
113 K

9.0-15.0

63° +28°

M3e
10.2 M4e

10.6 F2
10.5 F2
10.4 FO
10.7 ...

10.2 KO
10.7 F2
109 K2
109 ...

9.0-14.6

26° 200

9.8 Mie

11.4 ...
106 ...
10.4 FS
10.5 F8

108 A
11.0 AS:
108 ...
9.4 F8

PROPER MOTIONS OF LONG PERIOD VARIABLES

No. X Y Ry g
W Lyr 19% M
18" +36° 38°
+1 +2
V +92 + 26 + T «17
1 -421 -382 +16 -1
2 402 4557 +2 -23
3 -374 +73 -1 -8
4 -206 -33.9 -18 433
5 +99 -355 -i1 -52
6 4370 +553 -6 +14
T +42.4 -41.0 +13 +20
8 +51.0 4303 + 5 +18
RY Oph 150 M
18R 0 4
+1 -5
vV +05 -13.1 -8 .13
1 -37.1 +400 +2 + 9
2 -363 -446 -2 -9
3 4353 -3 +2 4+ 9
4  +38.1 +33.9 -2 -9
RV Sgr 318 M
m 1A a3
+1 -8
VvV -75 + 48 411 ]
1 -53.0 -425 -6 2
2  -52.4 213 -3 -12
3 436 +457 +6 + 1
4 -21.7 -36.6 + 2 411
5 «247 -101 + 4 + 7
6 4305 +146 -5 +6
7  +60.5 -35.3 -1 -8
8 +61.0 +429 +2 5
8V Her 239 M
1828 e s
+1 -1
V +76 -01 0 -6
1 -58.7 -40.1 +14 -6
2 -58.0 +299 - 4 8
3 -27.0 -363 ~11 17
4 -16 405 +2 -3
5 4255 4497 -5 -7
6 273 -284 +9 -4
7 301 -36.2 -1 -7
B «55.4 4209 4+ 7 .18

RN RO SR A

25

> ety
B Y S

m  Sp

7.5-13.0
31° +21°

10.3 AS
9.1 KO
9.4 F8

10.7 X0

10.1 G5
9.9 KO
9.0 X0
10.6 A0

1.6-13.8

[+ S o

M4e
10.4 MSe

10.0 Al
10.7 A0
114 ...
10.2 FS

7.2-148

328 -11*

9.8 M5e

101
113 K
10.1 A0
11.0 A0

1.9 ...
11.4 A0
11.2 ...
1.0 K

9.1-15.0

21° +15°

10.5 MSe

10.6 GO
10.6 F8
9.4 Ko
10.6 GO

100 K
19.5 GO
ni ...
10.2 A5

PR e

No. X Y Bg M

T Ser M0 M
18%23% .06 14

+1 -3
V -22 +11 -2 +6
1 -36.6 +41.4 -2 -1
Z -370 +87 +2 0
3 -3 8 -55.6 0 +1
4 + 9.2 +272 0 +2
5  +47.6 +123 0 -1
6 +51.6 -34.0 0 -1
SV Dra 257 M
185 w8
+2 + 4
V +101 + 77 +8 + 4
1 -452 224 419 -28
2 -378 +36 -8 -8
3 -16.6 +456 -1 .13
4 -39 -43.0 -10 22
S + 47 4213 0 -3
6 +63 -155 +4 +9
7 4215 + 84 +8 -2
8 +Tluv - 40 -13 -4
RZ Her 329 M
18 25 5w
+1 -1
vV -110 +63 -6 -12
1 -59.3 -179 -14 -12
2 -35.0 +18.7 + 4 -6
2 -15.1 -38.7 + 4 .29
4 -63 +30.2 +6 -10
5 + 7.7 #4371 -19 419
6 <216 -11.1 +1 -3
T +42.5 +16.8 «9 -2
8 +439 -351 +9 -8
X Oph 36 M
h
18338 .08 45
«1 -4
V =129 -49 +6 .23
1 -60.9 +33.8 + 4 +5
2 443 -347 -4 -3
3 -11.0 -23.9 9 o4
4 #4359 -151 + 4 -12
5 -382 +197 -3 4+ 9
6  +41l1 4202 -1 -1

R A S e e e e e e T S N e

9.1-15.5

4 + 6

10.8 MT7e

11.0 F.
10.4 AS
10.4 FO
10.9 A2
10.8 AS
1.2 ...

9.1-15.0

45° 422

10.4 MT7e

10.6 G5
10.4 K5
10.7 AS
10.5 G5

9.9 KO
10.2 KO
1.9 ...
9.9 KO

9.0-15.5

23. 013‘

9.9 MSe

10.4 KO
10.1 G5
10.7 KO
10.7 FO

106 G:
10.0 KO
1.4 ...
L6, ...

5.9- 9.2

T+ 5

9.1 Mie

10.4 M2
10.0 K2
1.2 AS
9.7 KO
10.4 A0
10.0 A0

I O T R S

A
ITREAOF R IO 71 %
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P L Ny mlﬁ
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Y Ha Hp
RS Dra 280 SRa
19403 e
+2 +9
vV + 82 -18.1 -3 -10
1 -47.0 -37.6 + 2 435
2 -43.0 +405 -12 +6
3 -155 + 84 11 -4
4 -10.8 -186 -1 +1
5 (+ 4.4 -55.6) (+56 +142)
6 +19.6 +33.1 + 1 36
7 +43.1 -11.3 +2 27
8 +536 -85 -3 -8
RY Lyr 326 M
18413 e 3
+2 +1
V  +13.5 +15.0 o -3
1 -51.4 -38.2 +2 11
2 -459 4374 +1 +5
3 -250 -75 -10 -18
4 -19.0 +38 +6 +3
5 +33.0 +485 -7 16
6 +31.5 -40.2 +2 1
7 +356 -16.6 +5 + 8
8 +42.2 <128 0 «8
ST Sgr 395 M
W 1)z s
+2 -8
v +05 -25 -3 +2
1 -60.7 -62.6 -14 -13
2 -487 +353 -5 +18
s -16.4 -96.3 410 + [
4 -6.7 +657 +8 -12
5 +85 +650 -5 - 1
6 +32.8 -26.5 +4 1
7 +41.4 -51.6 o -2
B +49.8 +229 <+ 2 - 5
2 Lyr 288 M
189560 30 4w
+2 1
v -14 +16 +3 -6
1 =333 <124 5 10
2 -31.4 -7 -6 -1
3 220 +381 ¢4 o 1
4 -158 -243 -2 -10
5 +18.6 -26.4 -5 3
6 +21.0 136 27 19
7 +23.7 -11.8  +33 o 8
8  +39.2 281 41 9

9.0-12.0

720 27T

10.5 X0

105 F8
9.3 KO

103 K2
8.3 A2
9.3 FO
11.0 X2

9.0-15.6

31° +13°

10.0 Mbe

10.7 ...

9.9 FO
103 ...
109 ...

11.2 ...

9.9 KO
10.7 ...
10.4 G

7.6-15.2
250 - 9

10.5 MSe

107 ...
10.7 FO
109 K
105 ...

108 ...
9.6 K¢
9.7 KO

10.8 G5

HAROLD L. ALDEN and V. OSVALDS

No. X Y Ry Mg
RT Lyr 251 M
187578 431 23
+2 +1
Vv +31 -25 +12 +11
1 -800 -10 -2 -2
2 -59.3 -253 -7 «1
3 -33.3 +286 + 1 -27
4 -21 +88 +7 428
5 4287 -69 +6 <12
6 +385 -41.7 +3 -12
7 +48.4 4121 -3 + 1
8 +59.0 +i64 -6 -2
R Agl 300 ) 54
IQhUI.S +08° 95
+2 -4
VvV + 28 + 9.1 -2 -53
1 -43.8 -49.2 -6 0
2 -386 +49.8 - T +13
3 -343 4554 411 -13
4 -30 -247 +2 0
5 4192 -238 -9 -8
6 200 -27.0 -3 -1
T +38.9 +29.2 -4 0
8  +405 - 9.7 +i6 + 9
V Lyr 374 M
195052 4200 30°
+2 -1
vV +114 - 15 -5 0
1 =511 +10.4 -16 -15
2 -422 228 +3 -3
3 -16.6 +41.8 + T 10
4 -12.6 -41.8 -2 +8
5 4116 +38.9 +8 .12
6 +218 -360 -2 -8
7 394 230 -5 -1
8 +49.7 -11.6 0 + 4
TY Lyr 332 M
197058 e2r sy
+2 -1
V +62 =52 «2 +4
1 -T2.0 <427 -3 -3
2 -629 -315 0 -2
3 449 -33 0 -2
4 127 2270 + 4 + 7
5 427.2 +400 + 4 - 4
6 +50.0 + 08 -4 0
T J544 -262 -2 +6
8 +60.8 -193 «2 -2

m Sp

9.1-15.2

36° +13°

10.8 M5e
9.9 ...
10.0 FO
11.5 ...
105 ...
11.0 ...
103 ...
10.2 ...
9.8 ...

5.7-12.0
i - 1°

M5e

10.6 Mée

10.1 G5
10.9 AD
10.2 GS

9.5 KO

11.1 A9
10.6 A:

8.8 KO

8.8-15.0

29" + 8

10.3-13.5
28+ &

10.2 M8e
10.1 A2

108 A2
105 AS

9.9 AS
10.0 F8
10.3 AC
10.6 A0

135
No. X Y By Kb m Sp
RW Sgr 180 M 9.0-11.5
h
1908 -1 02 346 15
+2 -8
v -236 -93 -8 +6 10.2 M4
1 -442 - 8.1 +1 -7 8.8 AO
2 <305 +224 +3 +1 10.5 K
3 -21.5 -22.1 -4 + 6 10.6 AG
4 4106 -293 +3 +1 8.5 KO
5 32,1 +155 428 - 4 10.7 GO
6 +53.5 +21.6 -31 +3 9.9 KO
RW Sgr 190 M 9.0-1L5
an  19%81 -1 02 3460 -15°
+3 -9
V +34 +15 =19 +5 11.7 M4
1 -64.4 +62.} -5 +1 111 X
2 -63.0 -529 +14 + 5 11.0 fg
3 -39.0 -354 +2 +1 10.7 X2
4 315 +25.9 -11 -7 128 ...
5 +14.2 -273 - T 16 109 KO
6 +61.5 +55.4 -10 <5 109 G:
7 +63.2 -53.0 -10 -2 11.2 GO
8 +64.8 +282 426 -9 10.7 GO
RX Sgr 334 M 9,3-14.1
19%8%  -18 59 346 -15°
+2 -8
Vv +25 -08 -15  +24 10.5 MSe
1 -442 -~ 8.1 «+1 -7 8.8 AG
2 =305 +224 +3 -+ 1 0.5 X
s =215 -221 -4 +6 106 A0
4 +10.6 -23.3 +3 +1 8.5 KO
5 321 155 +28 - 4 10.7 GO
6 +33.5 216 =31 + 3 9.9 XC
RX Sgr 334 M 9.3-14.1
w 1% i se 346 -5
+3 -9
V. +32.2 +10.6 -5 15 11.7 M5e
1 -64.4 +52.1 -5 «1 11.} X
2 -65.0 -529 <if +5 110 fg
3 -390 -284 +2 41 10.7 X2
4 -375 259 -1t -7 12.8 ...
5 +142 -273 - T 16 10.% KO
6 +61.5 +534 -10  «15 10.5 G:
7 +63.2 -53.0 -1 -22 11.2 GO
8 +649 .28.2 426 -9 10.7 GO
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136 PROPER MOTIONS OF LONG PERIOD VARIABLES i
ki
No. X Y By Hp m Sp No. X Y By B = Sp No. X Y Hg  Hg m  Sp 3
i
§ Lyr 438 7| 10.4-15.5 T Sgr 392 o 7.7-12.9 Z Sgr 451 M 8.4-16.0 :
el 2y .6 1R ar e e - 19 2ror ms ar
23 2
2 2 -1 +3 -8 2 -7 1
3 Mde i
E: V +36 -80 +3 -7 110 S V -28 -156 -1 -5 104 Ste V <118 - 07 -2 <20 110 M5e :
2 1 -622 +13.0 -59 -12 110 ... 1 -566 -360 +6 +3 88 AU 1 -60.8 -38.7 +9 -11 iC2 A2 ]
A 2 -59.7 -31 431 +7 116 ... 2 -360 -21.2 -1 -17 101 K 2 -49.6 421 0 .16 113 ... :
q 3 2282 4393 435 415 1.0 ... 3 2334 4321 -8 +16 112 ... 3 442 450 -4 -28 108 K :
H 4 -183 -526 -7 -11 139 AC 4 -145 +450 +3 -2 8.4 K2 4 -204 +459 -5 423 110 A2 ;
5 4258 -48.4 -9 +4 116 A0 5 321 4463 + 5 -14 104 . . 5 +30.3 4140 -5 423 116 ... ;
- 6 345 +152 <11 -10 108 ... 6 4323 423 10 + 6 9.6 KO 6 +31.6 -35.7 +2 +17 116 F8: g
T +49.7 +39.0 +12 +6 104 K5 7 4326 -208 +4 0 103 ... 7 +50.4 +25.1 410 -61 9.7 KO :
o 8 +583 -25 -M 0 107 A 8 +435 -31 +1 +8 104 K 8 627 -67 -7 .22 107 K5 )
5 b
# U Lyr $B57 M 8.3-13.5 P
2] RS Lyr 305 7 4 9.2-15.6 h @ i
R Sgr 269 M 6.7-12.8 19 16.7 37 4V 3™ e
1993 x> N :
19168 -19° 20 346 -16° e2 -1
3 + 2 1] NOe i
b +3 -9 V <147 <« 48 -1 +3 104 Ciy? :
o V +42 +22 -3 -2 113 Use Mie :
b V 4109 <12 +9 -2 105 MSe 1 -57.5 +36.5 6 -6 115 F2 ;
1 -623 4368 -4 +3 102 AS 2 -539 -3%.1 -10 -1z 113 X5 .
2 533 -258 +5 +3 9.8 A0 1 -41.0 211 0 -19 106 g5 3 -16.0 418 -1 -3 107 KO :
3 311 -26.1 0 +3 109 A 2 -37.8 -206 0 -9 97 F5 4 -143 -123 .11 .22 10.4 FO :
4 -183 4262 -1 -10 101 K2 3 -374 - 84 0 +10 105 g5 ;
4 4220 4438 +6 +13 9.6 KO 5 246 -521 13 -2 1.2 A3 :
5 o133 -264 -1 -4 110 ... 5 4399 +19.1 -6 «6 8.7 K2 6 +28.5 +25.8 ¢ -9 110 A2 :
6 +449 -226 -3 -3 112 ... 6 4343 -549 0 -13 89 X0 T +37.9 339 .14 -8 106 KO :
7 +43.0 +145 +3 -3 102 KO 8 4532 .334 .1 .18 1LT .. 3
8 4583 +23.4 + 1 <10 10.3 KO g
K]
RT Aql 327 M 7.8-135 :
R Sgr 269 M 6.7-12.8 h
U Dra T M 9.1-14.5 n 19133 a0 16 - 6 ;
bm (v} 13103 -1 2 346" 160 :
19°09.9 .67 OT 65 +22 <4 -3
2 -9 M6be
« 4 .9 Mse V -62 «150 .12 -1 9.7 MBe
Mée Vo 119 <14 +7 -1 102 Mbe
V +87 + 40 .12 -14 105 MBe 1 -50.2 +27.0 -11 -16 i0.4 K2
1 452 .23.2 -1 -16 106 g5 2 -48.5 307 +12 + 8 193 A0
1 -50.0 + 33 IS5 +50 10.6 KO 2 416 -228 -1 +6 9.7 F5 3 -353 2313 -18 -9 9.0 A5
2 -48.0 +193 .10 -23 103 F5 3 -41.2 -93 <3 410 105 g5 4 -23.7 -242 <17 417 61 K2
3 -248 4216 -5 -31 96 FS 4 4242 4383 .11 <11 9.6 KO
4 -258 -528 0 +4 100 F8 5 4440 +21.0 -10 +6 87 K2 5 199 -25.4 -3¢0 -79 9.5 G5
6 4398 -804 -1 -16 8.9 KO 6 #3844 414 421 .54 96 FS
5 4237 465 + 4 13 9.7 KO T «516 +38.6 416 412 9.9 A2
; 6 +26.0 -159 -2 -15 103 G5 8 4320 4248 413 413 106 A0 .
g T 452 -449 4+ 2 .11 100 KO
p 8 4337 4169 -3 -8 120 ...
S Sgr 231 M 9.5-16.0 R Cyx 426 b Y €.5-132
g h . . h,
4 9MI% a1z s o160 1938 Lo s 50 413
S W Aql 490 M 7.8-14.2
X h +3 -11 +4 +3
3 197100 -0 13 357 .10 S3.9¢
2 vV s10 -33 0 -15 1LI Mée V +42 -81 -3 +6 105558
x> +2 -5
1 -542 + 1.3 «18 -35 112 ... 1 -593 172 +5 .12 115 G
7 V -88 -85 417 +5 10.28549e 2 -49.0 -238 -3 -29 104 K2 2 -57.2 -462 -6 -16 9.7 KO
% 3 -323 -9.98 20 .50 102 K 3 -289 -350 .2 -4 102 A0
5 1 467 +524 +1 +6 28 K 4 -234 290 +5 413 106 F8 4 -141 4308 -2 .8 1.0
3 2 416 344 -4 -4 95 £O
. 3 -144 <281 3 -2 168 A 5 4310 -€3 1€ 16 1Ll G 5 <149 4293 -5 .12 103 KO
4 .166 -255 +1 +6 109 K 6 +4LE 4204 -1 418 106 KO € 426 -216 -3 .5 96 KO
> 5 +31.8 +16.8 - 4 .12 9.8 A0 T +454 383 -22 +4 160 GO T «474 2390 .2 .7 100 KO
3 6 4583 188 +3 -i8 10 KO 8 4470 -483 .8 -37 105 &S S 546 -75 .7 .14 91 X0
£

o
3414

o
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HAROLD L. ALDEN and V. OSVALDS 137 p

X Y By Hp m Sp No. X Y Be HKg m S No. X Y Fo Eg m Sp é

# . 3

: : © BG O3 292 M 9.1-12.4 X Aql 348 M 8.3-15.2 RS Aql 410 M 8.7-15.4 3

I ' 5

- 199383 2T IR 19763 o 13 1z -y 19°53% .o oo 20 3

+«3 -1 +5 -6 +4 -1 ‘;’:

k!

P2 V +35 -17 +4 -1 102 Me V o+ 11 =37 -4 -3 107 Mbe V 499 -53 +2 +3 109 Mle 3

& £

5 1 -47.0 215 0 «5 105 FO 1 -61L7 +101 -3 0 101 GO 1 -62.0 -128 -3 -6 309 _.. %

3 2 -295 -22.5 0 -5 108 X 2 262 -339 +3 0 103 X 2 -321 +464 -10 .22 115 ... £

£4 3 4351 -319 0 +5 99K 3 -182 4352 -1 0 104 K5 3 -109 285 +9 +3 111 Z

: 4 4414 4269 0 -5 105 ... 4 4302 +427 +3 0 107 K 4 -68 -45.4 410 425 I1LT ... 3

5 4318 -429 -8 -4 104 K z

2 6 <441 -112 +35 +3 101 KO 5 4127 +45.3 -5 -4 103 A &

6 <132 -343 .11 .8 113 ... 3

3 T 4369 -304 -13 -27 110 G E:

: 8 +49.0 + 57 +7 423 1L2 A ks

RV Aql 29 M 8.1-14.8 %

: 195D o sz 15 - & X Crg w M 3.3-14.2 Z

5 h m A

L4 -4 19067 sz 40 36 .2 Z C5e 25 x 1.6-14.7 E

=

v -3 117 0 -1 10.4 M3e +3 0 Mo whsax.% +49° 52 «10° ?

M10 z

= 1 -324 +456 -7 +4 103 L5 vV -i16 -17.0 -24 -35 10.6 Si.le: «5 .3 3

3 2 -3a3 -354 -4 0 104 A0 $10.1e: <

Z 3 - 79 L1 +22 +3 101 G5 1 -585 -153 +1 -4 160 A5 V. +1L6 4155 416 -3 102 Mde %
: 4 -65 -4a6 ~-il -3 101 A0 2 491 +227 -8 -7 101 A2

3 3 268 +216 +5 +3 93 AD 1 581 +49.8 -11 -6 112 K :

z 5 4139 -201 +7 +12 113 F2 4 -36 -452 +1 +6 113 A2 2 480 -46.8 +4 +4 105 KO 3

6 +1721 +15 -14 -1 9.0 KO 3 448 4255 +4 +5 105 ... 3

E: 7 4264 4339 -1 -7 B89 AC 5 463 4362 +4 +7 107 A2 4 315 -167 +3 -3 98 G5 i
E 8 440 -28.0 +8 -4 97 KO 6 +224 -238 -6 -7 107 G

: 7 +483 +45.4 -1 -5 113 A2 5 110 -126 <7 -3 102 KO ;

8 +61.0 -41.6 <+ & +6 105 A5 6 4530 +10.0 +7 -1 100 KO 3

T #5356 4303 +1 0 116 A2 3

8 .648 -395 -15 +1 103 ... 3

s

o RT Cyg 190 M 6.4-12.7 E

= h Z

4 19408 o5 32 & ar RR Sgr 33 M 5.6-14.9 2

& N SY Aql 3% M 8.3-15.4 Z

z +5 3 199 w2 339 2T » o 3

: M2e 20 02.4 .12 40 21 12 E:

; V -56 +25 -5 +20 132 Mée «5 -1 Z

: +6 -5 k:

2 1 -669 +82 -4 -11 106 AS V +43 -133 -20 0 1.1 MSe z

2 -33.4 -399 0 +9 9.3 F8 vV -11.0 +33.4 -31 -4 108 M5e !

EE ' 3 <106 4306 +2 .2 9.9 KO 1 -53.7 -17.6 .10 + 4 113 ... Z

4 -71 <17 +2 0 93 A2 2 -29.8 -49.4 -10 <1 95 KO 1 -519 -230 -21 -8 98 KO ¢

g 3 215 +233 -1 +8 100 K 2 448 +263 -4 .3 95 KO :

? : 5 +09 +67 +5 -2 103 AD 4 -163 +64 +1 -13 109 G 3 -3B3 +443 .65 -i5 9.8 Ko E

; 6 <339 -126 +6 -21 103 GO 4 -205 -302 +3 -2 106 F5 5

. 7 295 -141 -6 +19 109 GO 5 118 -320 -6 «7 111 *

¥ . B +437 + 94 -5 «11 95 KO 6 161 428 11 -2 113 5 .25 -1T.3 <11 .2 106 4 3

‘ 7 4402 #3891 -1 + 7 114 6 +236 <355 -15 -1 103 KO 3

: ' 8 4532 -13.1 18 -13 105 G 7 538 <324 +8 -9 99 G5 %

, 8 357 4268 -4 .8 2 ... :

S 2

4 p

=g 2

3 T Cyg 219 M 8.7-14.9 RR Aqgl 3 M 7.6-145 s O 3 M 9.3-16.0 F

h - 3

19 e 50 50 4110 1995753 oz o9 * 17 20Fa™ 5oz 59 o130 3

'_' +3 +2 +5 -7 + 4 +3 {:

L& M3e Mbe 3

% V 4100 «27 -7 -6 108 Mée V -87 -34 -3l 38 9.9 Mie V .44 +67 +1 0 108SS5.2¢ 3

1 -569 -429 +3 -6 106 K 1 556 +543 +8 -3 9.8 KO 1 -57.8 -24.7 0 -5 114 A :

2 -47.8 -11.8 -5 -3 113 ... 2 -358 -41.7 +2 -1 103 G 2 424 4391 -6 -6 9.9 A0 3

3 -227 #218  +1 <10 9.9 AG 3 -228 -223 -6 +2 BT AS 3 321 -48 +7 .1 98 KO 3

 -186 4348 o1 -1 1.4 ... 4 - 49 4315 -4 -4 103 ... 4 -181 157 -1 <10 10.8 KO E

5 465 +132 -8 -3 104 A0 5 - 19 -26.7 0 «+7 93 KS 5 4185 4243 +9 43 100 KO 2

6 +86 -143 -2 +2 100 X0 6 283 +126 -2 <7 104 ... 6 +41.2 -28.0 +3 +6 116 AO g

7 648 +336 +6 -6 108 ... 7 +333 L4171 -3 +1 105 ... T «424 512 -10 -2 102 FO 3

8 759 -343 +4 +7 100 KO 8 4596 -188 +5 -5§ 102 X0 8 463 4295 -2 -6 9.7 K2

>
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Cap

- 17

-68.3
-32.5
-30.8
-13.7

+ 8.7
+38.6
043.6
+54.4

S AqQ?

345

Pos

+ 4.4

+49.3
- 48
+14.0
-46.4

-19.5
+ 6.1
+25.8
-24.5

148

2000

+ 6.9

-36.8
-36.0
- 1.9
+ 175
+21.6
+39.6

RU Aq!

SN g

@

<

Lo K-V R Y Xy

Agql

+ 2.2

+15.8
-24.3
+10.5
- 21
-25.9
+27.0

274

129

20003

-20.4

-59.9
-37.9
-31.2
-273

-21.7

38.4
+37.9
+58.2

010.0

-36.1
+ 33
-19.7
+43.9

-33.4
+28.8
-17.6
+30.9

Bg Hg

+
w
+
w

1 ¢ + 1

+16

-21
-1
+10
+12

NWDe N ®

LIS I 3

+15° 19°

+21

-12
-10
+22
+23
-12
-10

[ I I ]

N DLW (-}

+12° 42

+

MNNOO w
LU I )
N D e 3

LI Y

e s
XN YN
UV st O e

+«3 .10

+ 8 21
+11 431
-8 -24

[SELE SN

[

e by N e e i B NI YT D e EITAPIED oy W Rl T
oy Ty Su? Wl IR o e e e S A RIS R RS S AT TR s B AT AT St el 83 IR
R D e et T A i St il

PROPER MOTICNS OF LONG PERIOD VARIABLES

m Sp No. X Y Bo g m  Sp No. X Y Ha Mg
9.4-14.7 R Del %5 M 7.6-13.7 WX Cyg a1 M
357 -25° 20818 o6 a7 19 -15 201488 .37 op

+35 -4 + 4 0
Mse
10.3 Ne V «01 4100 -11 -4 103 Mse V +57 -12 0 -8
113 K2 1 501 +46.4 410 +6 113 g 1 -503 115 -2 .1
114 K5 2 -356 -342 <8 +1 108 GO « 448 4328 -9 .4
14 K5 3 2242 4106 +6 +1 103 K2 3 -304 -315 -1 .3
107 ... 4 229 -157 -24 -8 109 GO 4 -64 4278 .12 .8
113 X0 5 4189 313 -7 -8 115 G5 5 +42 4231 -3 -8
119 ... 6 337 -198 -12 -2 106 K 6 252 -240 -2 .4
10.6 FO T +344 -459 +29 + 9 10.7 K2 T  +46.8 +226 +1 +3
10.8 KO 8 458 4213 -10 «1 118 GO 8 4356 -393 .5 ¢
R Del 85 M 7.6-13.7
(5 20M03 .o a3 19 -15
8.9-12.4 U Oy “ M
+5 -4 h m
24 -11° Mse 207165 47 35
V 4286 J112 -4 -6 109 Mbe
+5 41
1 -726 4362 +4 +3 1.8 G
94 M3e 2 -TL2 2322 «23 .26 115 G Vo o-21 o1 +7 47
3 437 43689 -8 .7 104 K0
103 .. 4 400 -267 -8 +8 118 GO 1 <647 « 1.0 417 .18
10.2 G5 2 -91 4217 17 -18
106 ... S5 267 519 +1 .2 113 g 3 +64 -499 .9 .10
9.4 G5 6 -109 -36.9 -11 +6 108 GO 4 +86 +01 -4 -3
105 .0; T +18 +124 -3 +6 103 K2 5 +92 215 .1 .3
105 ... 8 +32 -165 -30 -6 109 GO 6 496 -65 -9 -1C
9 492 4352 -4 -9 115 G5
10 655 -21.2 -2 -3 106 K
11 +66.4 -49.9 +27 <14 10.7 K2
12 4789 4308 <11 -7 118 GO
8.7-14.8 U Mic 24 M
h
2> 13 SX Crg 122 M 8.2-15.2 (Y)  2020% 40 45
20113 230 46° 38 - 3 +6 -10
10.6 MSe v 4 -1 V -01 «17 -1 -§
100 ... V. el44 -50 -11 -16 10.0 Mie 1 658 4199 o .
103 X 2 349 -325 .3 .3
160 K 1 419 4195 -8 -4 103 FO 3 <381 316 -9 .1
105 ... 2 -396 4224 .4 0 102 K2 4 -IL1 -317 .7 .5
3 375 <363 +7 +2 101 A2
106 G5 $ <300 -229 -4 .2 98 A5 5 98 4360 -€ .16
9.8 A0 6 +17.9 -#41 -5 .2
96 B8 5 254 +432 +1 +1 99 K2 T 531 -298 -4 -3
109 A 6 281 -16.9 -2 +1 104 AD 8 4652 4206 15 -16
1 +42.2 +15.4 +3 +3 11.2 A0
B 593 -244 -1 -6 9.6 A2
8.2-14.8 SZ Cep 27 M 9.3-14.6 RU Cap 4T M
5 .23 201D e 53 ™ 22 2068 L2z o
+5 +6 + 7 -10
10.4 M3e Vo «15 -151 +9 -23 131 Se V .I38 .128 .2 .5
1.1 F8 1 470 +39.4 4 .11 120 ... T -49.8 4501 419 - 3
105 K2 2 -289 -300 -3 -1 115 & 2 373 .35 .7 .3
0.8 GO 3 2213 319 -4 -4 126 .. 3 332 -2 -9 .2
10.0 F8 4 2137 257 .4 -6 125 ... 4 2173 465 .3 .4
199 ... 5 <83 -376 -1 -10 117 ... 5 T3 - 18 429 -15
110 G5 6 4278 4283 + B .14 120 ... 6 4267 4165 .9 .&
108 ... T 348 -287 0 .16 116 K T .56 429 -3 .11
10.4 Ko B 401 224 -8 -20 120 ... 8 560 -37.5 .18 . g

= S

88-13.2

43 0

N3e
11.4 C8e

Ko

10.8 G5:
11.1 A0

6.7-11.4
52 . 6

Npe
Clze
9.6 C9

10.3 A2
10.6 K
10.0 F2
10.0 K9
10.2 A2
10.4 =5

7.0-14.1

328° -37

9.8 MSe

10.6 gk
116 ...
10.7 ...
1.5 f

106 %

113 ...
128 ...
118 ...

9.2-15.2

351 -33°

9.8 Me

119 ...
1.7 G:
10.8 K:
10.0 ¥5

10.2 F8
10.7 K
10.5 GO
1.6 G

iy

sbes o

sie sa bes
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E4

Z

3

m Sp No. X Y By Bp m Sp No. X Y By Hp m 8p E

3

Z

Z Del 304 M 8.3-15.3 vew 21 M 1.7-13.9 V Agr 24 Smp 7.4-10.2 g

: k 2002l aror 2 e 20M@) T AT 5E .3 20008 w0z of 1 -2 g

?

S +5 -3 +7 +2 «6 -5 ¥

: E $5.2.5¢ Npe b

E g V +89 -33 -5 -6 10452 V -47 -97 -4 -6 98 Cige V +93 +31 -6 +13 11.0 Mbe E:

: 1 -55.9 +15.1 2 +2 105 KO 1 -420 -154 -4 +6 96 BO 1 -316 -545 +8 -2 111 K 2

: £ 2 -28.8 4362 i 0 107 ... 2 -16.4 -353 .2 0 100 ... 2 293 -82 +1 +2 107K 2

5 1 3 -262 -250 0 +1 98 K0 $ -153 +61 +3 +5 95K 3 -718 +254 -9 0 1.7 ... 3

H 4 -139 -486 -1 0 104 A2 4 -147 +46.9 0 -11 98 A 4 351 -359 -9 0 93 KO 3

% i S +38.3 +45.9 -2 +6 9.7 AO 5 4296 436.2 + 6 +11 1.4 ¥

H 5 4218 -424 -1 -2 92 A2 € 4502 -482 +2 -6 9.0 F8 € +340 +37.0 +2 -11 107 £ 3

2 § 4332 -22 +2 -4 99 K5 el

E 7 4346 393 -9 -6 99 K2 Z

E & 8 4352 +216 +9 +8 105 KO 3

. < E

¥ V Del s34 M 8.1-15.5 F

z S Del 21 M 8.3-12.3 b 2

) ST Cx¢ 33 M 9.4-14.5 20433 .18 58 3z -6 i

¢ hom 200583 .16 4 29 -8 £

= 20729.9 oS4 3T 59 4 & +5 -2 E

T «6 -3 Mde X
3 i +5 +2 Vv «81 -58 +8 +4 107 M5e

§ V +226 + 96 +11 411 104 Mbe £

g vV +73 -06 +1 -6 104 MSe 1 -644 4289 -12 -1 110 FS ?

x 1 -39.8 117 -10 +1 9.7 KO 2 519 -74 +14 +6 111 A0 |

X b 1 -580 +388 -3 -6 100 KO 2 -21.8 +21.2 +14 <11 100 KO 3 -195 -19.4 -6 -4 98 F2 3

g £ 2 -3717 -30.3 -2 -1 106 KO 3 -268 -244 -7 -8 103 ... $ -13 +364 +4 -1 107 K =

- 3 -17.2 4310 +2 +2 9T A2 4 -173 -380 +3 -4 9.6 A0 El

2 4 -168 -257 +3 +5 9.9 AS 5 4109 +11.6 +8 +3 115 ... E

2 S 4120 +36.1 +8 +7T 96 ... 6 376 -421 +1 0 112 KOt =

o 5 4243 4304 -2 +1 104 K2 6 4216 -445 +4 412 99 K5 7 4468 -33.3 -10 -2 106 FO 3

: 6 317 -342 +5 -1 105 K 7 4323 +304 -8 -13 99 Fx B +47.6 +251 o 0 111 KO 2

! ‘ 7 +346 -350 -6 -3 106 K0 8 4449 +75 -4 -5 108 KO £

=t B +39.1 4250 +3 +3 9.9 A0 g

2 H 3

S 3

3 ; g

5 T Agr 202 M 7.2-14.2 %

z RU Val 156 SR 8.8-12.2 y

b T Del 32 M 8.5-15.2 2003 o3 10 30 3

S 20037 .22 50 3¢ 12 b 2

e 200400 .16 O 30 17T +7 -1 3

S : +6 -2 M2e EY

S +6 -3 V +89 -27 -22 -2 106 MSe £

LS L Vv +108 - 0.4 0 +8 102 M3e e ES

2 V +15 -23 -5 +11 9.9 MSe 1 -62.2 +11.0 +8 +13 108 KO =

b i 1 612 «89.. +9 -1 100 A0 2 -332 -218 -7 -1 114 ... %

£ : 2 -496 -152 -26 +5 119 G 1 -459 -13.0 -3 -1 96 A 3 -25.8 +30.2 0 -1 114 ... z

2 3 -155 +149 -4 -4 110 A0 2 147 - 18 <16 +6 9.8 KO 4 -146 .41 -1 -11 10.0 KO 2

: 4 -157 -496 +21 O 108 FB 3 .54 -246 -12 -6 108 ... £

3 YT -95 -18 +3 +4 109 G5 5 4123 -333 -5 -6 115 AD E

; t 5 4122 -453 +3 -1 102 G 5 227 +363 -8 -4 9.0 A0 § 31.C -22.0 -20 -15 9.8 K5 2

= 6 +207 +434 -8 +4 N4 K 6 +338 +49 <5 1 100 F 7 4396 -11.9 435 .22 105 F8 4

= 7 4497 -7 42 -4 116 & 38 o528 +67 -7 -1 18 ... 2

=3 $ 8 +59.4 +168 +3 +1 11.1 2

: 3

: %

t 2

<«

{ Y Del 470 '] 8.8-14.7 W Aqr B M 8.3-14.9 RZ Csg 2%  Sma 9.8-14.1 3

206 aror 25° -1 0P -0¢ 2T 1 -2 200463 45 59 55 o 10 3

6 -4 «6 -6 +53 +1 §

. W +03 -29 -8 +6 115 Me V ¢03 +50 -3 -12 1.3 Mie V -130 <52 +4 -6 114 M7 %

p #

1 445 -5L2 -19 11 114 ... 1 415 -T1 +5 -3 105 GO 1 573 -244 +7 +8 116 X 3

2 -33.2 +47.4 <14 15 107 A 2 -231 +388 -1 «5 109 FO 2 474 o181 -3 .1 15 ... 5

3 -226 -84 416 -18 101 GO 7 -148 + 41 +4 -3 113 KO 3 214 -219 +2 <1 112 .. <

! 4 -86 +90 -11 -8 100 X5 4 -17 -246 -8 +1 98 FO 4 200 452 -5 -9 113 .. b

b E

3 5 +¢27 «55 -5 -2 100 K 5 +85 -16.2 4 +8 102 F2 5 -213 +84 -1 .8 10 ... e

4 6 322 -124 +7 + 4 109 KO 6§ <126 251 +7 -6 119 ... 6§ 235 -193 -6 -5 115 ... i
: 7 369 -328 -4 +3 107 KX 7 218 <87 -1 +2 102 KO 7 483 -37.1 -2 -3 15 ...
8 371 428 +2 -S 116 ... 8 +43.2 <214 .8 -4 110 FO 8 o590 4390 +9 +1 110 ...

S

ora o Wi H LAY SVAT: S XA I




LY I AAOVATLY TN

N

3

TR

R LI Rk e

-

e

ARG G

IAT -

s o
EERRS o RARE e o e e N

140

RX Vul

<

meaonw; D N s

S Ind

¥)

<

O mIRW W N

<

DAY e N~

457

200483

- 14 +56

-38.4
-36.7
-20.4
-18.3

+46.2
-38.8
- 8.2
+12.4

+21.0
+24.1
+35.1
’33.6

- 9.6
+ 29
+43.2
-48.1

400
20P49.0

+48.8 +20.7
-70.2
-65.9
-37.6
-24.4

-48.0
+21.2
+21.2
- 01

-172
-13.6
+ 8.8
+27.6

-61.1
+658
-41.8
-39

+32.6
+54.6
+28.7
-67.3

+30.3
+49.5
+51.9
+60.8

- 9.7

-45.0
-17.0
+28.6
+49.1
-43.1
+29.3

Cye $61

207563

+10.2 + 35
-61.5
-35.9
-18.6
-85

- 95
+29.3
-47.2
+47.5

+ 9.1
+27.2
+42.8
+45.4

-52.3
+12.5
+37.8
-18.0

Ba KB

M
+23° 00

+6 -2

e
) OO
(e K B |
-

WO MW
LU
o O

[ I

-7 -3
+3 +13

-32 -26
+3 +20
+1 21
-13 +18

-40 <12
+39 -32
-3 415
+16 -34

+
-]
*
w v

[EE N B 4
WL e N LD e
(R
-
[-X"-ReN U -

.

M
«30° 02°

+5 -

[

-9 o

+15
-29
.1
012

+ +
[
NOh N

-1
+16
0

[
-
FEIE N

-17

*

u-1s

36 -14°

10.9

116 ...
I3 ...
10.3 KO
109 GSI

1.8 G5
10.8 KO
114 ...
12.1 ...

3100 -41°

9.9 MSe

122 ...
11.2 ...
106 fg
12.0 ...

10.6 F8
10.4 G5
10.8 g-:
10.4 ...

1.2 ...
105 &
11.7 ...

1.1 gk

8.2-14.6
32 -1

10.0

10.7
9.9
9.1
9.4

10.9
8.9

33%308

9.0-14.8
42 -10

Mie
11 4 MéEe
1.8 ...
11.0 ...
10.7 ¥FO
11.6

16.9 KO
11.7 ...
1l

115 ...

PROPER MOTIONS OF LONG PERIOD VARIABLES

No. X Y
RR Czp 277
20563
v -286 - 8.7
1 -68.8 -18.4
2 -683 -46.3
3 -434 - 16
4 -268 + 06
5 -21.1 +385
6 -10.7 + 3.2
7 + 7.6 +39.8
8 + 1.7 <216
9 +29.4 -243
10 +59.8 +28.9
11 +62.8 - 8.9
13 +71.8 -27.1
R Val 137
b
20599
v -91 <143
1 -542 +348
2 -428 -36.5
3 -350 - 12
4 -21.1 +265
5 .13.4 +28.9
6 +26.3 -26.6
7  +45.8 -47.2
8 +67.6 +21.3
TW Cy2 342
h
21 01.7
VvV +1i.8 + 23
1 -71.6 -29.8
2 -449 -28.1
3 -341 .29.9
4 - 95 +236
5 +19.8 -31.1
6 4362 +30.2
7 426 -21.3
8 4615 +24.6
X Cep 534
h
21 03
Vv -143 <144
1 -66.5 13.5
2 -61.8 .il4
3 -19.7 -26.1
4 -12.1 +34
5 +11.7 +16.3
6 +44.8 -271.6
7 +50.7 -39.4
8 +52.9 455

Ha HBp

M
2T

+11 + 8

+3 -3
+9 +3
-3 -12
+ T 18

-11

-42
8 <3

+20 +34
+26
+25

Ly 4

00 W =)
[
-3

a0 e
bt
O ~n

+82° 407

+
-
W
*
-t
w

* 0
P -
oo
RS
- P

-10
+10

ol o 2 0 X o

TS

m §p

7.8-14.6

347 -41°

9.8 Mse

10.3
11.4
10.8
10.0

11.9
11.3
11.7
10.6

121
12.0
10.5
10.0

geQen EMAA JI8&

7.4-13.4

38 -16°

10.7 M9ep

11.0 ...
9.4 K%
9.8 KO

10.2 KO

10.6 K

10.9 X0
10.5 Ko:
10.4 KO

8.1-16.0

84 24

102 MSe

11.4 KO
9.9 KO
10.3 KO
9.1 K2

10.7 KS
9.5 A0
9.6 KO

11.2 G5

No. X

Z Cap

- N = <

W =3

Z Cap
(¥)

v -7

=W N -

+20.
+59.

=W

AM Peg

<

-36.

e L0 DN e

+41,
057-

DWW

RS Aqr

v o+ 03

-60.

e N

0 =} O

-11.3

-53.7
-52.9
- 8.5
-175

+ 44
+14.0
+49.7
+54.5

-67.4
-54.2
-53.6
-30.9

+61.3
+64.8 + 9.4

-1

-43.4
-39.

-32.0

‘lo.
+42.2

-58.3
-21.9
- 24

+19.9
+22.6
+36.5
+63.8

Y

182

215033

-10.7

-42.3
+26.6
- 18
+10.9

+50.0
-48.8
+11.9
- 6.5

182

m
2lh05.1

+ 4.9

-45.0
-30.2
+45.9
+31.9

4 -37.2
5 +29.7
- 4.4

137

21%05%

4 + 9.7

-45.1
8 4347
4 -24.1
+21.5

9 179
+40.2
4 -35.6
1 -95

215
2t

L d l-o

1 -10.1
- 1.3
+21.5
-12.2

«13.4
« 8.7
+14.3
-28.1

v Bg

-16* 3%

+7 -8
-10 -1
-1 +10
-22 +9
+29 -14
+11 -5
+14 + 5
-24 413

-3 -10
+14 -9

M
-16* 35
+8 -9
-8 +1
+15

-10
+14

D B |

+

'
N

whold somw

41 60

[ A

+

SRa
+12° 03°

«+9 -5

LR 2

OHWW ®HOENE W

[
[
-4

R

M
-08 26°
10 -9
-8 .1l

+41 21
«13 .28
+12 0
-64 -52

«27 -
-20 -
-16

+10  «

mowon

8.6-15.0
3 -39

10.2 M2e

115 ...
11.6

109 K
108 K

11.6 ...

9.3 F2
113 ...
10.2 X0

10.6 M2e

11.5 G
11.5
11.6
113

2.3
11.3
11.7
10.2

zong 893

9.0-11.0

30 24

9.0 M2e

10.8 FO.
w9 ...
10.7 ...

9.7 FS

10.7 ...
9.5 KO

10.2 K

10.4 KO

§.5-14.4

15 -3¢

11.0

x
o

10.0
10.8

auaa

106

10.6
10.4

8233

109
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HAROLD L. ALDEN and V. OSVALDS 141
No. X Y Be M m Sp No. X Y ke Hp m Sp No. X Y B Hp m Sp
!
{ RS Aqr 215 M 9.5-14.4 RR Aqr 182 M 9.1-14.4 S Mic 209 M 7.8-14.3
- @ 2" coe2e 15 -3 o 2"d  -orae 163 2203 0T 3 AT
; «7 -1 .9 -1 Ja1 -12
4 M2e
v 127 +189 -1 +2 118 Me V +34 -95 <12 -6 106 Mie v +60 -87 -28 +3 9.5 Mie
p -71.3 +98 14 0 108 F2 1 849 -564 +5 +22 116 ... 1 -88.1 -16.4 -28 .25 16 L
2 124 -160 16 .11 124 F 2 693 +41.8 +6 +3 N3 K 2 -16.0 -8.2 .38 -55 106 ¢
3 634 -510 ~-19 -2 123G 3 .20 +29.3 -2 -18 1L4 M3 3 557 362 15 -1 10
4 .24 528 -11 +1 109 K ¢ -138 -204 -8 -8 119 1 .358 -11.5 -6 <16 97 KO
5 463 +65.3 ~-28 +18 1L1 FS 5 4183 +528 +7 -2 116 ... 5 242 +189 -16 21 119 ...
6 o497 -70.7 +19 +10 107 G5 § 4250 -69.8 4 <13 104 K5 6 .21.8 +92 -2 +3 126 ...
e .629 -253 ~-16 -9 118 ¥ 7 +69.2 +36.0 -11 <17 101 K5 7 .253 +9.0 -5 +43 103 FS
8 185 +$5.0 25 -19 115 . g8 +76.0 -13.2 0 -28 117 ... 8 .307 389 4 -69 121 ...
o .55.1 -386 -11 .32 104 K
10 +513 +26.0 4 «13 9.7 KO
X Peg 201 M 8.8-14.8 11 4671 -0 -7 -3 11.6...
n 12 <616 -17.5 15 -16 105 G2
211638 s 02 2 25
T Cep 380 M 5.4-11.0
+9 -5
21P0d%  .68° 05 12 A3 M2e
V .85 -34 -12 -2 105 Mie S Cep 87 M 7.4-12.9
+9 +5
MSe y -533 -81 o1 -4 113 F8 217363 . ar 81° +19°
v - 13 -17.2 -42 -48 102 Miec 2 438 - 6.2 25 +25 110 KO
3 - 44 .344 <26 .23 113 G3 L B
1 -515 -3%.8 -6 -5 103 FU 3 .44 -21.3 <13 +3 101 KO Nge
2 -51.9 +45.1 <13 <14 9.9 MO v <142 -92 11 +4 10.0Cise
3 -42.4 104 0 -2 9.2 KO 5 .14.4 +136 -21 0 108 KO
4 -263 -257 -7 -7 105 FO 6 231 #3866 -17 30 114 & 1 683 -160 -9 -34 103 GS
7 .256 -17.0 <21 +13 98 .2 2 -33.0 426 -3 »12 9.1 A0
5 .282 +128 6 -21 101 F8 8 .14.0 -4y +4 -35 109 G 3 337 -83 5 «18 102 G5
6 o304 -31.5 -6 -7 96 G5 T .328 -330 -6 -4 98 KO
7 .50.2 -18.4 -19 8 105 KO
8 .69.1 -127 19 20 100 FB 5 .22 -39.4 -1 -11 108 KO
T Cap 269 M 8.4-14.3 6 .387 <114 15 «19 112 A0
N 7 .526 -47.8 -4 +3 110 A0
aM6B -150 3% FORES 8 .49.6 -37.1 0o -10 111 F2
.8 -9
M2e
R Equ 261 M 8 7-15.0 v -10.1 113 -6 -9 107 Mle
5 h = SS Cye 50 uG 8 2-12.1
! 217084 120 2% 31 -25° 1 -653 -31.0 .12 -18 L6 .. h @
: 2 -63.5 +20.9 313 .19 115 ... 21 388  -43° 08 56 - &
.8 -5 3 563 -242 -13 415 113G
. M3e 3 -376 -98 -12 +1 116 ... .2 -1
: v -140 +59 -6 -5 104 Mie Al
- 5 -18.7 -43.2 14 -1 113 KO v - 43 - 15 -NE -39 10.2dGep
: 1 -667 -39.2 =-32 -5 116 ... & -13.5 226 ~-35 -16 9.4 KO
. 2 -459 .48 -21 -8 102 ... 7 <196 +303 <7 1 105G 1 637 .66 -1 ¢ 108 GO
N 3 .34 -69 -3 +8 106 KO 8 214 -158 19 -8 106 F3 2 309 -331 -4 -5 105 Av
. T .62 283 -5 ¢35 1L .. 3 193 350 -7 -5 100 GY
% o o416 -417 wai w19 TG L 264 343 -3 -1 102 A
5 .64 -3.3 -5 4 100 K 10 541 -7 -0 -25 il8 K S L3125 343 -4 -3 101 G5
< 6 .37 -45.4 ~-18 -7 109 KO 11 3551 128 +3 +8 91 A5 ¢ 530 -84 -1 -1 109 G5
: T .69 .81 23 <11 101 FS 12 671 +B83 -2 -1 114K
! 8 +33.2 -29.0 0 -1 99 A5
RW Aqr 140 M 8.7-13.6 RR Peg 264 M 8.5-14.6
aMdD .00 25° 22 34 2ihadD .24 33 i -2
RR Agr 12 M 9.1-14.4
h@ +8 -6 10 -4
21088 -03° 19 16* -3¢ Mée
. V +79 -21.5 -6 +i 106 M2e v 120 +i26 ~-10 -3 102 Me
+11 -
M2e 1 520 0381 -9 -14 116 F8 1 -43.9 .248 -0 .5 113G
. Vv -24 -42 -5 -6 100 M3c 2 -507 +209 -2 0 1LY AC 2 .409 -200 +9 7 106 GO
3 485 -11.6 413 .2 1T A 3 .381 -105 .20 -5 100 F
1 -42.5 +21.0 .11 .22 87 KO 3 -213 470 -2 2 120 .. X+ 228 -63 -18 -7 107 KO
2 270 -21.9 k55 -30 109 GO
3 .243 309 -6 .15 1.4 .-, 5 .246 -206 5 -13 105 G 5 .25 -451 +8 +6 10.7 F
4 -19 -302 10.6 G: 6 +37.9 -429 16 -1 100 G5 § 351 470 <1 +6 11.8 KO
5 10.4 K5 7 489 +409 -1 -6 ILT ... 7 .355 .129 -9 -5 102 KS
6 : 8 g .126 -238 .1 -6 108 G5

s o~ o P
e i
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142 PROPER MOTIONS OF LONG PERIOD VARIABLES

3

Clipute s

. e 7 kb X AN B AT ISR ST

No. X Y By Bp

TU Peg 322 »
h m
21°40.2 +12° 14°

+10 -6
vV -74 -7.7 -5 -1
1 -51.8 +23 +22 +5
2 -350 -147 +6 14
3 -28.5 +29.2 -22 -19
4 -85 -301 -6 1]
5 +17.9 260 +3 -€
6 +31.1 +198 + 7 -19
T +32.8 321 -7 +34
8 +420 -12.€ -4 -8
R Gru 352 N

W 2MA v

+11 -11
vV -124 -74 +9 +2
1 -83.6 -429 -24 +3
2 -45.7 +43.0 +18 0
3 -443 4163 -10 + 4
4 -31.7 -61.5 -11 « 9
5 -20.7 321 -6 -1
6 -35 -227 +32 -14
7 +89 -28.7 427 -3
8 +17.0 +64.9 +14 16
9 +38.0 -15.5 0 +16
10  +40.8 +10.7 +12 + 9
11 +56.8 +61.8 -29 -28

12 +83.0 -515 -24 -1l

WY Cyg 304 b1
DTN T
+ 1 0
V +91 +58 +18 0
1 -60.4 +98 <10 <14
2 -39.5 -169 <14 .11
3 -28.7 -41.7 -24 -17
4 -16.2 413 +1 -7
5 +25.8 <421 3 e
8 4286 -355 +1 o1
7 +40.5 153 -14 -6
8 +49.9 -144 +9 45
V Peg 302 M
a6 .05 38
+13 -8
VvV -83 +84 +6 +4
1 -43.4 + 22 -22 -20
2 -20.6 +44.7 -12 -14
3 -158 -388 -15 + 4
4 -T19 -40.7 431 +9
5 - 42 +20.7 18 .21
6 + 28 <182 421 <12
T <289 381 -5 +1
8 +60.2 -46.4 -16 -4

8.2-13.8

3T -3

10.7 Me

106 ...
113 ...
11.6 ...
10.5 ...

106 ...
10.0 G5
10.2 K

119 ...

7.4-14.9

318° -51°

10.6 MSe

1.0 gk
125 ...
126 ...
109 ...

122 ...
118 ...
11.4 G3
11.6 ...

120 ...
10.7 GS:
121 £

120 ...

7.6-14.9

60" - 8

10.3 Mbe

11.0 F8
10.8 A0
16.7 GO
10.8 A2

10.2 KO
10.7 FO

10.5 G:
10.8 A0

7.8-15.0

3¢ -3

10.2 MSe
10.2 GO

108 G5
87 G

10.8 G5
106 G
104 X
10.5 KO

No. X Y Ry Hy
S PsA 272 M
w 28 - 3w
+ 7 -1
V 4309 -20 <10 +2
1 -648 -260 -17 +9
2 -59.4 -50.2 +32 +3
3 -41.7 .40 +20 -14
4 -37.0 « 5.4 <14 +28
5 -95 +267 -35 -31
6 -94 -166 -14 + 5
T +142 -45.7 -38 -8
B 4309 +49.1 -7 +7
9 435.2 +38.1 410 +14
w368 -24.7 0 +9
11 +41.9 -31.2 438 -18
12  +62.8 +35.2 -3 -4
RT Peg 215 M
288 e 38
+8 -2
vV -179% -67 210 +3
1 -483 +17.5 -70 -43
2 -429 -38.6 +25 <14
3 -15.4 -345 410 +14
4 -13.7 +41.2 +35 415
S « 53 271 +10 17
6 +35.0 +40.1 +25 +10
7  +36.6 -23.5 -22 -35
8 +43.4 -293 -13 + 7
RZ Peg 439 M
22%013  .ar or
+9 -2
V +183 -20 -6 +3
1 =343 +36.1 +12 + 8
2 -346 -38.6 -12 10
J +23.2 +365 +1 9
4 -17.3 -388 -1 -28
5 + 42 <3l& -6 -2
6 +16.2 -26.9 +15 20
T 344 +146 -7 -15
8 +546 -145 -2 -7
T Peg 374 M
2% gz o
+8 -4
V +67 « L2 -11 +29
1 -67.3 -31.9 <30 -40
2 =545 147 0 +24
3 -328 +15.8 -13 +26
4 -142 -399 -17 -9
5  +26.5 <434 27 -86
6  +40.2 4272 -13 <36
7 +420 - 6.8 -14 21
8 601 -223 0 +29

m Sp

8.0-13.4
349" -S54

M3e
12.9 MSe

127 ...
13.2 ...
11.8 ...
126 ...

12.2 ...
124 ...
13.3 ...
13.1

13.7 ...
13.1 ...
122 ...
13.1

9.4-15.0

56° -17°

M3e
10.2 Mdée

10.2 G5
10.4 AO
10.3 A0
11.1 .

10.5 G5
10.3 KO
11.2 G5
11.5 G

7.6-13.6
56° -18°

N
10.5 C9e

10.8 G5
10.4 F2
11.7 KO
10.2 GO

10.6 KO
10.0 F2

9.6 KO
11.0 KO

8 7-15.4

41° -35°

Mbe
11.5 Mie

11.6 KO
114 K2
10.5 KO
11.6 X2

11.0 AS
10.6 K2
11.5 X0
11.8 KO:

33

No. X Y By B
Y Peg 207 M
288 a3 sz
+10 -5
v -65 -79 -23 418
1 -6L7 -37.6 -16 +23
2  -49.6 +45.7 430 -34
3 -347 -415 -10 + 9
4 -13.7 +448 - 4 22
5 +15.2 -26.0 -21 +5
6 +18.0 +27.9 -16 420
T +57.4 +20.0 -11 +11
8  +69.1 -33.3 +47 -36
RS Peg 413 M
h 1o
22707.4 148 04
+9 -5
V +17 +64 + 4 423
1 -69.0 +25.8 +19 -64
2 -40.1 + 13 -10 3
3 -33.2 +264 - 4 .22
4 2215 -133  +17 +23
5 -3.1 -440 -21 -15
6 - 3.4 393 +14 416
7 -12 +98 -16 15
8 +13.9 -26.9 + 6 11
9 4199 +426 -3 .8
10 +30.1 -289 -38 -26
11  +455 -18.3 +2 +5
12 +62.1 -13.8 +32 +3
SS Aqr 193 M
243 .16 3¢
+16  -12
v -22 -120 -19 -22
1 577 -52.1 .38 + 8
2 446 4386 -15 .19
3 -423 -124 -15 -52
4 -242 140 .12 -47
5 111 +22.2 17 -0
6 -136 +36 +4 -33
T - 6.7 +28.2 -40 .15
8 #4225 -38.7 -12 -35
9 4292 -362 -15 -26
10 +42.7 .12.2 +31 -9
I1 +44.8 4427 - 9 64
12 +67.0 -22.1 +5 +6

m Sp

9.6-16.0

43 -34

11.2 KO

5.2-14.6

4> -3¢

Mbe
Mie

-
[l
©

8

Ko
Ko

ot pud Pt
orom

Yo ouvm=

KO
K0

— b
[ergergreyey

Ko

-
-
©

MO0
10.6 KO
11.4 KO
11.6 KO

8.6-13.2

14 -5¢

—
-3

mwow o

M2e

KO

[y
- a) o)
1338

2 93

Teb pms b
00 b e 2
ISF- XN
B

3
&
:";;
4
-
2
i_;i
:
.
E
S
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No. X Y
RT Aqr 246
w 20
vV +17 -11
1 -71.6 -62.1
2 -85 <245
2 -50.6 +69.1
4 -224 -96
5 -203 -66.9
6 -11.2 +70.6
T +22.5 +36.2
8 +23.3 -11.8
9  +29.3 -48.9
10 <391 +48.5
11 #5321 -61.3
12 +6Ls 4407
T Gru 17
w  22"ied
vV +120 -3.1
1 =791 -39.7
2 -63.1 +45.5
3 -67.2 +155
4 520 -75
5 -13.2 - 43
6 - 45 +25.5
7  +16.5 -54.6
8 +326 +43.3
9 +33.2 +63.6
10 +43.0 -67.8
11 +78.2 -47.1
12 +8L5 4279
RV Peg 389
22"
v -04 -36
1 -342 -43.7
2 -23.8 4173
3 -93 -21.4
4 - 6.5 +30.2
5 + 45 -23.4
8 156 - 3.3
T +21.6 +2L.7
8 +32.1 +16.6

23as sy
By Hg m  Sp
M 8.8-13.1
22 34 1 57
+14 -11
M5e
+39 + 9 10.3 Mbe
-20 -10 1.2 ...
+10 -9 12 ...
-20 + 4 11.2 ...
+14 -3 12.0 ...
+5 <12 1.7 ...
<11 412 113 ...
+6 -27 113 .
-30 -3 Lo ...
-1 31 10.7 ...
-13  +20 110 ...
+31 -21 9.8 ...
+€ +1 1.3 ...
M 1.8-12.3
-38* 05 332 -59°
+11 -8
-9 -17 10.4 MOe
-8 -9 1.7 f
+19 - 4 11.6 ...
0 +25 12.1
-1 +2 11.6 .
+6 -1 11.3
-16 -13 12.7 g
+1 + 4 11.9
-3 1 12.9
+15 -3 11.7
-12 0 12.4
+15 + 4 12.3 -
-16 -3 12.7
M 9.0-14.5
+29° 58 58 -23°
+10 -3
-8 -4 10.8 Mbe
+ 4 -2 10.4 KO
-8 +6 125 G5
-2 +1 10.8 K.
+5 -5 11.9 G:
+9 7 11.8 G5
-11 -6 11.2 F8
-6 -5 11.2 G
+8 + 4 11.0 G5

o ST e taty)
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HAROLD L. ALDEN and V.

No. X Y By HKg
S Lac 240 »
22488 e 4w
+13 -3
v -104 +69 -14 -1
1 -49.3 +43.6 444 <15
2 -495 +235 -6 -6
3 -41.8 -173 -38 -8
4 4468 <264 -38 -9
5 +46.3 -47.2 26 -34
6 +47.4 -22.0 <13 +43
R Ind 216 M
) 22M28d  -ev e
+13 -8
vV +61 -11 11 +19
1 -66.8 +20.2 + 9 +42
2 -63.8 +33.8 -1 0
3 -59.6 -19.9 +104 -85
4 -256 -245 -54 -10
5 242 121 -21  +29
6 -20 -33.0 -36 23
T +26.7 -56.7 <25 11
8 +31.2 -13.3 -10 38
g +34.8 +342 -178 -141
10 +38.7 +44.2 +66  +34
11 +53.6 +19.0 <126 <36
12 +56.9 -16.1  +25 423
SS Peg 416 M
h_m
22 29.2 +24° 03°
+16 -7
V +64 + 70 -3 .27
1 -33.3 +16.2 <60 - 4
2 -32.1 -28.5 -55 i2
3 -8.0 +142 -35 -42
4 - 7.0 +38.7 +30 <35
5 + 72 -259 <43 417
6 +14.5 +15.6 + 4 -15
T +31.3 -7L3 <12 -29
8 4329 410 <58 +26
R Lac 300 M
22ME8 a1 1
+8 -2
V -64 -03 +3 :10
1 -60.7 + 78 -15 -24
2  -38.4 -17.1 15 .10
3 -35.6 -35.1 [} 0
4 -20.0 +51.0 -1 414
5 +78 -25.2 .11 -3
6 +25.2 <210 +18 16
7 46006 + 73 -2 -7
8 4618 -97 -5 -7

34

R G

e T TR W

Y

TALDS

m

Sp

7.6-13.9

64° -15°

9.6 Mbe

9.8 G5
10.3 KO
2.4 K
10.4 AO
8.9 KO
9.0 GO

8.2-14.6

287 -46°

M2e
9.8 M3e

11.3 G2
11.8 GS:

L4 gk
12.0 fg

1.3 fg
12.1 X
1.2 ...
118 ...

10.2 K5
11.2 G2
10.8 G2
119 ¢

8.0-13.0

56° -29°

9.8 MTe

8.7 GS
10.5 G5
9.6 F8
10.5 KO

11.2 G3
9.6 GO
9.8 GS

10.4 G5

85-14.8

67 -15°

10.3 M5e

8.4 KO
9.2 KO
£ 15 QN
9.8 AO
10.4 FO
11.7 KO
10.2 A0
10.1 A0

T T T AR

No. X Y By Kp
S Aqr 21 M
2"si8 20 53
+16  -11
V +01 -03 -7 +4
1 -48.2 -33.1 435 .68
2 -46.1 - 27 -T6 -167
3 346 4458 + 6 56
4 246 +439 410 -4
5 145 -36.3 +26 47
6 + 02 -45.5 +24 29
7 +61 <137 +6 +3
B 4235 -319 +12  +18
9 4248 +35.0 <50 <13
10 +29.8 +55.4 -35 -29
11 +37.8 -43.0 -¥ + 1
12 +46.0 +26.1 =30 -3
SZ And 344 M
258Dz e
- 7 - 2
V +24 +02 0o -1
1 -626 -29.1 +8 -1
2 <575 +22.9 .2 0
3 -17.2 - 93 1 s 1
4 -39 +42 -12 -1
5 +23 +509 -6 +5
6 +45.2 -12.0 411 + 5
7 +46.7 .23.0 +16 -5
B +47.0 -507 -21 -6
AK Peg 195 SRa
h. 2
22°38.2 2100 497
+17 -10
vV + 49 -11.8 -1 <12
1 -643 4303 .13 -7
2 -52.4 -30.9 411 16
3 .438 -119 25 -9
4+ 4.2 o309 <12 + 1
5  +11.8 +29.9 -1 +6
6 +25.2 -21.2 -5 17
T #5331 -430 411 -2%
8 +66.2 -3.0 7 0
RW Peg 209 M
2" s 4
13 -7
VvV -45 +33 13 +5
1 -605 - 25 +27 -11
2 - 6.9 141 -27 +11
3 +15 -11.8 -12 + 6
4 + 26 -335 13«14
5 5.3 +47.7 . 2 -7
6 7.4 -60 -3 -4
T 4243 #4350 425 + 6
8 253 -41.0 1 37

e e T

143

7.6-15.0

10 -64°

10.8 M4e

8.6
10.3
10.9 GS.
10.8 ...

G5

11.8
1.3
10.7
11.1

11.8
11.0
10.5
11.9 ...

9.8-14.5

0 -16°

10.5 M2e

1.1 A
10.1 KO
10.2 A0
106 ...

116 ...
106 ...
109 ...
107 K

88-10.8
54 44

9.5 MSe

10.4
11.0 G5
.0 KO
1.0 ...

10.0 G:

115 ...
7.7 G5
10.2 KO:

§.8-14.6

-41°

9.4 M3e
9.9
11.2
11.7
11.0 K2
12.1
1L5
12.2
105

GO
Ko

K5

e W Ak LW T gy s ik < L

|
o
EPITRY PRGN {3 M
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PROPER MOTIONS OF LONG PERIOD VARIABLES §
. g
m 8p No. X Y By Hg m Sp No. X Y By My m Sp E
E
R Peg 3718 M 7.1-13.8 S Peg 39 M 7.4-13.8 R Agqr 387 M 5.8-11.5 E
2% 0 o 54° -45° 2353 Lor 22 58 -48° 2883 15 50 LY Y :
3 4 -8 Ja5 -9 +6 -10 3
A Mébe M5e
> V 00 -1.0 +4 +3 104 Mde vV -234 -140 -26 -22 9.6 MSe V -68 -77 43 -28 10.4 Me.Pec. 2
3 4
3 1 -53.8 +43.8 +10 +25 10.2 KO 1 -61.0 +41.8 -10 -17 110 G 1 -781 -369 -5 +10 10.7 G5 E;
2 -499 +45 -57 -81 ILT ... 2 -55 +30 +4 -3 100 KO 2 -504 -36.5 -15 -13 104 GO 3
£ 3 -314 -441 <16 419 113 ... 3 -46.2 -31.0 -16 -5 9.7 KO 3 <209 4274 420 +7 107 G !
e 4 -25 -249 +1 +3 110 G 4 -288 +186 +9 +14 9.9 KO 4 -207 #4276 410 +6 105 G:
el
5 203 +30.8 +46 <14 116 ... 5 253 -41.2 +3 + T 109 ... 5 (-28.7 -352 (+52 -10 10.7 GO 3
E: 6 -78 +35 -271 -22 109 KO 6 -236 4195 410 «+3 1.1 G 6 +17.4 +444 -12 +9 93 FO e
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ABSOLUTE PROPER MOTIONS
SECULAR PARALLAXES, ABSOLU"TE MAGNITUDES
i AND SPACE VELOCITIES OF MIRA TYPE VARIABLES

b

V. OSVALDS
Leander McCormick Observatory
University of Virginia
Charlottesville, Virgima
and

A. MARGUERITE RISLEY

Randolph-Macon oman's College
Lynchburg, Virginia
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Abstract. The radial velodties by Merrill and the proper motions derived by Alden and Osvalds
(1961) from McCormick and Yale plates have been used 10 deicrmine the mean distances and
absolute magnitudes of 345 variables, of which 324 are Mira type, 18 are SRa and 3 .re SRb. In
general, the variables have been divided according to their pertod range into ¥ groups ot Mira
stars (Se stars were singled out occasionally for some point ot interest) and 2 group of 26 carbon
stars.

Space velocities of 28 of these variables have been determined, the exclusion of 57 being
necessary for lack of radial velocties. When these become available the arrangement of our
material aflows an easy incorporation into the present reuits.

The significant featurc ot this paper is the homogenecous sct of proper motions. A com-
parison of the absolute magnitudes with those from other sources is given in Table V which
seveals an acceptable agrcement for variables with periods less than 300 days, but shows our
magnitudes abeut oue magnitude brighter than those of other sources for variables with periods
greater than 300 days. ‘The exception is the compilation by Miczaika which agrees well with ours
tor zll except the longest periods.

In Table VII we show our space velocities with their dispersions in comparison with the
results of other authors. As scen in Figures 2 and 4 our investigation indicates that Mira
variables with periods less than 300 days move farther from the galactic plane, in orbits of
greater inclination than those with periods more than 300 days.

For the computation of the interstellar absorption Parenago’s formula ¥~s been used and
the results are found to agree satisfactorily with obsenvations by Gascoigne and Eggen. An
average systematic differnce of 0.13 mag. between the nican maximum magnitudes by Campbell
and those given in the General Catalogue of Variable Stars has been noticed.

The reality of the considerably greater brightness and large average space velocity of the
group of Mira variables with periods less than 225 days probably could be determined dehnitety
if radial velocities and proper motions were available for 21l known stars in this period group.

For other remarks sec the abstract and introdu.tion of the preceding paper by Alden and
Osvalds.
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{ Data for Variables and Comparison Stars. ble Stars (1958) was published. In it Mira and
In addition to the relative proper motions of Long-Period variables were re-examined and re-
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345 variables, mentioned above, the relative proper
motions of the following wariables determined by
Vyssotsky and Williams (1948) were at our dis-
posal: another determination for R Comac Bere-
nices, pocosd = 407001, ps = 07010 (page 120);
T Virginis, p,cosd = 4-07012, 3 = 407019

121) ; the absolute motions used were 4-07001 and
407012 respectively; R Hydrae, two determina-
tions (page 124), the mean absolute motions used
for combining them with those of Yale were p,cosd
= —07050, g3 = —07004. In general, a straight
mean was taken in case two proper motion deter-
minations of the same star were available. This was
also done in combining the motions of the 22 stars
in Section 111 and Table L

Soon after we began work on this paper, the
second edition of the General Catalogue of Varia-

placed by the six classes M (Mira), SR, SRa, SRb,
SRc¢ and SRd. In accord with this grouping our
sample of 346 variables includes 324 Mira, 18 SRa,
3 SRb and 1 SRd stars. While all but two of them
can be individually identified in the Catalogue of
Proper Motions (page 115), for convenicnce those
stars which do not fall into the Mira category are
listed below:

SRa: RU And, ST And, Z Agr, § Aq), S Aur,
V Boo, $ Cam, V CVn, T Cen, RZ Cyg,
RS Dra, W Hya, TT Peg, AK Peg, AM
Peg, R UMi, RU Vul

SRb: V Aqr, X Mon, U Boo

SRd: Z Aur

After a helpful discussion with the late Dr. P.
W. Merrill and with Dr. P. C. Keenan we decided
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148 MAGNITUDES AND MOTIONS OF MIRA VARIABLES

to retain for our solution all the stars in the sample
with exception of Z Aur. A recent paper by Merrill
(1960) in which he says that “the SRa variables
may be considered as the short-period end of the
Mira group rather than as a physically separate
kind of variable” adds to the justification of our
choice.

In the Cataloge of Proper Motions (page 115)
data are given for each of the Mira type variables.
These include the period, spectrum, apparent
mean maximum visual magnitude, radial velocity,
and the relative proper motion of the variable
(#qcosd and pg) with respect to the reference stars.
The determination of these relative motions has
been described by Alden and Osvalds {1961 .

For practically all of the reference stars in the
McCormick part the spectra had been determined
on our 10-inch camera spectral plates by Joanne
McNutt and Wanda Porterfield, and their magni-
tudes by S. A. Mitchall (1935), but for about 500
of the reference stars on the Yale plates, we lacked
either spectrum or magnitude or both. Through
the kindness of the Harvard Observatory the series
of MF (Mctcalf telescope F) plates were made
available to us, and Dr. Dorrit Hoflleit determined
the spectra of approximately 300 of them. In addi-
tion she was able to classify about 70 other field
stars with known visual magnitudes given on
AAVSO charts. The spectra of the latter ones
were used in the determination of unknown visual
magnitudes of the reference stars.

To determine the magnitudes of the remaining
stars, a graph of the relation of the photographic
ma_ :t les and diameters was made. On this graph
wer  nljtted: 1) stars with known spectrum and
visu.” .agnitude, converted to photographic (from
the Henry Draper Cataiogue); 2) stars vith un-
knowsn spectrum but given visual magnitude (con-
verted to photographic). For these stars a mean
color index by E.-T.R. Williams (3924 Table 1IJ)
was used, 0.5 mag. for 0°<b1<20°, 0.6 mag. for bl
> 20° where b! ic the galactic latitude on the old
system; 3) grating photographic magnitudes for the
first order spectrum of the bright H.D. stars where
the grating constant was 5.0 mag. A free hand
curve was drawn through these points and then the
mean photographic magnitudes of the reference
stars according to their measured diameters were
found.

The difference, Am,, = m, — b, wa
derived in each plate region for all the stars with
known :nagnitudes; m;, is the previously known
magnitude and 1b,, is the magnituie for a particu-
lar star read frrm the curve. These ditferences gave
the expected evidence of a systematic differenc:
between the given and the derived magnitudes in

a particular region, the mzin cause being the not
accurately known exposure time of the individual
regions. The determined magnitudes were cor-
rected for the systematic differences. These photo-
graphic magnitudes were converted back into pho-
tovisual ones by the color index when the spectrum
was availaole, or by applying the mean color in-
dices mentioned above when the spectrum was not
known. The probable error of one magnitude de-
termination was found to be 2:0.35 mag. Using all
the available magnitudes of the reference stars, the
magnitude scaie appears to be dependable to about
0.2 mag. whick has been c.nsidered sufficient for
obtaining the secular parullax. Fig. 1 shows the
general shape of the magnitude-diameter array.

Il Red:..tor of Relative Proper Motions to
Absolute

The proper motions of these Mira variables
have been measured relative to a set of field stars,
whose absolute motions are unknown. Since the
cffect of differential rotation and that of preces-
sional motion are identical for the variable and
its reference stars, it is not necessary to consider
these two eftects in the determination of the mean
parallax. The mean value of the parallactic motion
of the reference stars must be computed, however,
and udded to the relative motion of the variable.
This mean value is found by assigning to each ref-
erence star, depending on its magnitude and spec-
tral class, the value of its secular parallax.

For each of the comparison stars, the secular
parallax h/r was found from one of the following
sources: 1) for stars of known spectrum and m,,
=11.4, values were derived from Table 8.VII by
Vyssotsky and Willinms (1948), and 2) for stars
with myc> 11.0 and unknown spectrum, the values
were foeund in Table 8 by Binnendijk (1943).

For the relatively few stars brighter than my,
== 114 with only indicated late spectrum a
smoothed value of the secular parallax was used.
This value was found by applying the derived per-
centages of the spectra based on the frequency of
spectral types within latitude zones and magnitude
range, as given in Bergedorfer Spektraldurchmus-
terung (1935). The percentages are 209, G5 and
809, K-K2 type stars. For each variable the mean
value <f h/r for its refcrence stars was determined,
and the parallactic motions Ap. and Ap,; were
found from the equations

P, x (fi_r_) = At
Py x (h/r) = Aps

where P; and P; are the parallax factors taken from
Bok's (1931) Tables 11 and 12.
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Fig. 1. Diameters in mm versus photograpinic magnitudes. Yale regions.
Horizontal lines represent p. e. of one star, 20.35 mag.

The absolute proper motion of a variable now
can be found from the expressions:

Aya 4 pac0sd = pgcosd (abs.)
Aps + w5 = s (abs)

In the Catalogue of Proper Motions (page 115),
on the third line for each variable the mean paral-
lactic motion in R.A., Ay, and in Decl., Ay, of its
reference stars is given, and on the fourth line the
relative proper motion of the variablc. The sum of
these two valucs gives the absolute proper motion
for each variable in the catalogue.

HI Intercomparison of McCormick and Yale
motions.

Table I contains the material used and the
results obtained in the comparison of the absolute
proper motions for the 22 stars common to both
the McCormick and the Yale plates.

The resulting means are Ay, = +407001=
07002, Aps = —07002:07001. We dedded to
apply no corrections to the Yale motions to reduce
them o the McCormick system because the system-
atic difference found was caused by a few relatively
lazge values in a small sample.

1V Secular Parallaxes of Variables.

For further discussion the material is divided
into 9 groups: eight depending on the period of
light variation and the ninth — the Mira-type Car-
bon stars. The grouping is shown in Table 1I, and
in more detail in Table VI. This division, though
purely mechanical, has been chosen to make a con-
venient comparison with the results obtained by
other rescarchers. However, the space velocities of
individual stars are given in Table VI so that any
other desired grouping is possible.

Secular parallaxes were derived by two methods.
1) Secular parallax from standard equations

P, x h/r = y,, Pex hir =

where p, and yg are the derived absolute proper
motions and h/r is the secular parallax: ?,, P; are
parallax factors in a and §, coiaputed for the sclar
apex A = 285°, D = 4-46° (as derived for the
Mira variables by Wilson and Merrill, 1942) by
the formulae:

P, = cos 40° (o — 285°)
Ps = —sin 40° cosd 4~ cos 40° sind cos (a — 285%)

The proper motions have not been reduced to
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MAGNITUDES AND MOTIONS OF MIRA YARIABLES

Tasre I
ComparrsoN OF ABsoLutE PROPFR MoOTIONS OF MIRA-VARIABLES 1
A Dertvep From McCorMmick ANp YALE PraTes
BX
< g x coordinate y coordinate
£ E Star McC Yale A, v McC Yale A, v, ;
! Unit = 07001 .’
3 U Cet +18 +12 —6 4173 —4 —16 —2 — o1 ’
< X Hya —58 —43 +15 —13.7 —2 -7 -5 4 29
2 R Hya —50 —31 +19 —~17.7 — 4 + 3 + 7 — 91
T Cen —26 -21 + 5 — 37 +11 +5 —6 + 39
- RT Lib — 4 — 5 —1 + 23 — 8 0 4+ 8 -10.1
3‘ RS Lib +29 436 +7  — 57 -1 —14 —3 + 09
E R Lib +23 +HM4 —9 +10.3 + 6 + 2 — 4 + 19
2 RR Lib 411 +9 -2 + 33 -2 —~10 — 8 + 59
RZ Sco — 6 —~15 -9 4103 —25 —19 4 6 — 81
3 S Sco —5 -2 + 3 - 17 —5 + 2 + 7 — 9.1
A R Sco + 7 + 4 —3 443 41 —3 —4 + 19
e V Oph +18 + 8 —10 +11.3 + 4 +1 —3 + 09
E RR Oph + 4 — 5 -9 +10.3 —10 -9 +1 — 31
{3 R Oph —23 —32 -9 +-10.3 —~10 —24 —14 4119
4 RW Sgr — 6 -16 —10 +-il3 — 2 — 4 —2 — 01
RX Sgr 18 —2 411 —97 416 46  —10 479
3 R Sgr +12 --10 -2 4+ 33 -1 —10 +1 — 31
Rt R Del —6 +1 + 7 — 57 —8 —10 —2 — 01
7 Z Cap — 3 0 43 — 17 -9 — 8 + 1 — 31
E: RS Agqr 4+ 2 4+ 6 + 4 — 27 + 2 -5 -7 + 49
_ RR Agr 16 +-21 +15 —13.7 15 —13 + 2 — 41
g ; W Cet 49 414 +10 - 87 + 7 -2 -9 + 69
E [w] = 1728.78 [w] = 721.82
: ‘ p = *=070091 n = 070059
B H r = =+0.006 T = +0.004
: i Mean difference A, = 4070013 ==07002 D, = —070021 07001
_i E vy = A —Nx v, = E, _—A’
s t A, and A, are in the sense Yale minus McCormick
Y g is the mean square error of one difference
*  r is the probable error of one difference
e i
'7..-" X
. ! the motion of stars at any standard distance since their means are given in Table II (colurans 6-8).
iR suck a reduction would create a systematic ertor They were converted to mean annual parallaxes
3 due to the unknown but considerable interstellar using the relation
o5 absorption near the galactic plane. This absorption
| i affects the stars beyond this standard distance much A 4131
more than those which are nearer than this dis- r V.

b tance.
For each group of variables the secular paral- where h/r has been taken from column 8 and V.

. ‘:\ laxes, h/r, computed separately from p, and p;, and  from columa 5 in Table II.
.
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2) Mean Parallaxes from t-components
v-components were computed with the usual for-
mulae:

cosh = sinD sind 4 cosD cosd cos (a —A)
—sin). cosy, = sinD cos§ — cosD sind cos (@ —A)
where (A, D) are coordinates of the solur apex with

respect to the Mira stars, A — 285° = 19h and
D = 440°.

A = the angular distance between the solar apex
and the star

¥, = the position angle of the antapex.
Ao ¥ =1 — g

T == mcan t-component for a subgroup

T = p, cosd o3y —-pg siny
n includes the measuring errors of both the variable
star and the refcrence stars as well as the cosmic
dispersions of the reference stars, i.e.

P=w+ ¥am= la.l;m::&'/ﬂ.&ﬁ

;74’

Jée]+]ds]

dl =

jd} >
|d~c|=|l’¢'—}1¢x!
ds )= sz —pn |

T is cosmical error depending on galactic iati-
tude.
The values of ¢ for given latitude and the number
of reference stars, N, are as follows:
bl: 0° — 20°, 21° — 40° 41° — 90°
5: 070044/yN  070090/\/N  070H0/\/N

To convert the r-components intc mean paral-
laxes, we use the relation

41375
0

|

g —

Where 6, from Table li, column 10, is the
average linear peculiar motion in the direction of
the t-component as derived by Wilson and Merrill
(1942) and adjusted for our mean periods.

V Absorption and Absolute Magnitudes

Having found the mean distances for the
groups, the mean interstellar absorption had to be
derived. In spite of a vast number of papers pub-
lished on this subject (see a list of 1039 ties by
Xharadze, 1952), we have not been able to find
any values of the absorption based on obscrvations
which would fit our needs in so many regions. The
best applicable values are those in Table XLVIII
by Kharadze (1952), but the area covered by his

observations is rather small. So, we have decided
to use Parenago’s (1945) theoretica! formula

4 rsinb!
Ar,bYy) = sn'r;-.% (l—e‘T)

wvhere A = absorption in blue (photographic)
light
a, = a constant, absorption per kilo-
parsec
B = 100 pc

r — average distance of the obscured
star as given in Table 11

bt = galactic latitude of the star, on the

old system

For the computations the numerical values of
a, and their distribution have been taken as they
appear on Parengo’s (1945) chart. In regions for
which an observed value of the a, from Kharadze's
work is available, a mean of the theoretical and
observational values of a, has been adopted.
Kharadze's observational results are in satisfactory
agreement with Parenago’s theoretical values.

The derived absorptions, A, are for blue light.
They can be converted to visual absorption using
the relation A,, = 0.75A,, as outlined in the
Smithsonian Physical Tables, Sth ed. (1954).

Since almost all of our computed values of the
absorption are based on extrapolated or even theo-
retical numerical vaiues of a, (absorption per kilo-
parsec) it is desirable to compare our resalis with
actual cbservations. Fortunately a paper by Gas
coigne and Eggen (1957) provides us with such
materiai. They have used photoelectric magnitudes
and colors of 55 cepheids over all longitudes near
the galactic plane, at mean galactic latitude, b! =
—3°. We have computed in the same way as for our
Mira variables the absorption for the 55 cepheid
variables in their Table 11. The comparison of our
computed value with that given by them is as fol-
lows: (Gasc. 4- Eggen) — McC==AA,, = —0.19
mag. This result is tolerable, especially if we con-
sider the heavy and inhomogenecous absorption
near the galactic plane. It secms fairly safe to say
that at increased latitudes, the systematic ditfer-
ence should decrease, and so we have used our
computed values of the absorption without any
correction.

Ovr next problem was to decide on the magni-
tudes to correct for the absorption. Since the maxi-
mum magnitudes of the Mira variables may fluc
tuate by as much as 2 mags., the proper ones to use
are the mean maximum magnitudes. There was
only onc source (Campbell, 1955) available at the
time we started the computations. Soon afterwards,
however, the 2nd edition of the General Catalogue
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3 i of Variable Stars (1958) was published. There are TABLE 111

: about 30 variables for which no mean maximum SYSTEMATIC DIFFERENCE IN MAGNITUDES

4 magnitude was available. For these stars various GCVS — CAMPBL L

3 sources, given in Geschichte und Literatur des

Lichtwechsels der Verinderlichen Sterne (1934- No. of No. of
1960), were consulted and all available maxima stars stars GC-Cpb.

3 were used for a mean maximum magnitude. For Grp in grp comp. ™y,
several stars only blue magnitudes were available. 14 6 —0.08

; A statistical procedure was used to reduce them to 9 29 18 —0.17

E visual magnitudes: some 50 variables whose blue 3 55 41 —0.14

E: m,,, are given at various places in Harvard Annals 4 65 59 —0.10
(1952) were compared with their visual m,,, from )

3 other sources. The mean color index is +1.29 mag., 5 73 62 -0.11

3 so 1.3 mag. was used to reduce all blue magnitudes 6 42 37 —0.10

p to visual. 7 23 22 —0.18

3 A comparison of the mean magnitudes given 8 18 16 —0.22

E in the GCVS with those given by Campbell re- c 26 19 —0.14

: vealed an average systematic difference of 0.13 -

: mag., Campbell's magnitudes being fainter, ie. .

3 Am = GLVS. — Compbell = —013 mag, The weighted mean  —0.13

p number of stars used in this comparison and the

difterences for the groups are given in Table III. to Campbell’s magnitudes. These individual magni-
Campbell’s magnitudes are based on the Har- tudes were corrected for the absorption derived
- vard visual system while, according to a letter from above to obtain the final mean maximum magni-
E Prof. B. V. Kukarkin, the first author of the Gen- tudes. These magnitudes were used to form the
3 eral Catalogue of Variable Stars, “information mean maximum of each group which combined
3 about the mean maximum magnitudes for Mira with the distances already found for the groups
3 Ceti type stars given in G.C.V.S. is based on all gave the mean absolute magnitude for the groups.
published data, while maximum magnitudes in These vzlues are shown in Table IV.

E Campbell's study cf Long-period Variables. 1955, Table IV summarizes the results obtained from
s pp- 235-241 are based only on AAVSC observations. combining the group motions V,, the average linear

L This possibly may be the reason for the small sys- peculiar motions, (for computation of distance),
z tematic difference.” as given by Wilson and Merrill {1942) and the
b7 In our -omputations we have used the mean proper motions derived at McCormick Observa-
: maximum magnitudes from G.C.V.S. For 779, of tory. It also gives the periods, apparent mean maxi-
gt our variables the magnitudes are given, for the rest mum magnitudes and the spectra at maxima as
3 they were derived using corrections from Tutle III  given in the General Catalogue of Variable Stars
e TABLE IV

E: MEAN DISTANCES AND ABSOLUTE MAGNITUDES OF MIRA VARIABLES

E No.

E of _ m 7 AM M
= Grp Stars P max. pc M., Sp (TiO) corr.
1 14 131 7.76 770 —1.67 M1.9 +4-0.27 —1.94
J 2 29 176 7.83 1300 —2.74 M27 10,42 —3.16
E 3 55 223 8.38 1250 —2.10 M3 +0.70 —2.80
e 4 65 273 8.18 1100 —2.08 M4.2 +0.87 —2.90
. 5 73 324 8.05 625 —0.98 M5.3 +1.32 —2.25
K § 6 42 376 7.69 560 —1.05 M6.2 +18 —2.85
;' : 7 23 419 7.79 400 —~0.31 M55 +4-20 —231
k: ¢ 8 18 508 8.06 700 —LI7 M6.0 +-1.65 —2.82
E { (o 26 404 7.75 700 —1.44

». ; Se 22 364 7.78 740 —1.57
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(1958) , and the correctiva for TiO absorption by
Gabovitd (1936) .
Although this correction for TiO cannot account
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for all the scattering in M, it definitely brings the

mean absolute magnitude (M,, = —2.70) for
the variables, with periods less than 300 days, prac-
tically in agreement with M,,, — — 2.56 for the

variables with P>>300 days. Whilc the qualitative
character of the TiO correction looks quite real,
the numerical values are based on only 3 stars for
every spectral subclass (see Table I, Gabovidd,
1936) . The probable error of our absolute magni-
tudes is estimated to be 0.5 mag.

For the convenience of the reader we insert

Table V which gives the absolute magnitudes
derived or compiled by other authors.
In addition to these more extensive investigations,
there are two recent pagsirs dealing with the abso-
lute magnitudes of variable Carbon stars and one
with Mira type S stars. K. Ishida (1960) has found
M, = —25 0.7 (p.e) for 32 Mira type Carbon
stars, which is 2 magaitude brighter than our value
of —1.44. Apparently there are three reasons for
this discrepancy. His mean maximum magnitude is
7.85, ours is 8.6; his mean distance is 1.02 kpc, but
ours is 0.7 kpc, which means a difference in magni-
tude of 0.9; his correction for absorption is 0.36
mag. while ours is 0.85 mag. These three differ-
ences add up exactly to —1.1 mag.

In his investigation of R stars, G. L. Vandervoit
(1958) has found that 15 variables of this type
have M, — —1.18. However, most of his variables
are of the irregular type and therefore are not
directly comparable with our carbon variables.

W. Takayanagi (1960) has found M, = —3.0
+0.5 (m.e.) for 26 Mira type S-stars which is about
1.5 mag. brighter than our value of —1.57. His
mean distance, T, is 1.18 kpc, m, (moximum) is
7.5, and mean absorption 0.4 mag. Our correspond-
ing values are 0.74 kpc, 8.55 mag. and 0.8 mag.
Here the differences add up to —1.6 mag. Con-
cerning Takayanigi’s Table 4 we would like to
cali attention to the fact that Keenan's (1954)
M, for S-type stars of the Mira class derived from
proper motions and radial velodties is —1.0.

Although Feast (1953) investigated only one
irregular S-type star, x* Gruis, we would like to
mention that he found M to be between —1.0 and 0.

VI Space velocities.

The space velocities could be derived in two
ways: 1) cither by use of the mean radial velodity,
proper motion and parallax, or 2) by use of indi-
vidual valucs of these observations for every star.
In order to enable any dcsirable future regrouping,
we have chosen the second method.

The usual equations for the velocity compon-

ents in the heliocentric equatorial coordinate sys-
tem are:

b3
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%, = Rycosa cosd — Tscosd sin§ — T,sind where A = RA, D = Decl. of apex of
Ye = Rysina cosd — Tsina sin§ 4+ T,cosd tlfe star's velocitl
Z, = Rfsinﬁ + Tscosd and W = V¥, + 7% + 22,

with the space velocity
W =%, 4 7 4 22

Here R, = R— ¢ is the radial velocity of the star,
corrected for galactic rotation, {* = Arcos?b! »sin
2(1' — 11). A is the coefficient of galactic rotation.
We adopted the value of A to be 18km/sec/kpc
based on the recent results by Petrie, Cuttle and
Andr.vs  (1956), Stibbs (1956), Gascoigne and
Eggen (1957), Thackeray (1958), Edmondson
(1956) as compiled and discussed by Edmondson
(1959).

r = ':1-{ for each individual star

T, = T--p,,  where p,, p; are the absolute jrop-

T er motions a- 1 x is the st:llar
parallax, computed from the equa-
= “Zlpp tion M =m’ 4 5 4+ 5 logx

M is the mean absolute magritude from Table
IV, Column 6 for the group to which the star
belongs and m’ is the mean maximum visual mag-
nitude of the star corrected for interstellar absorp-
tion. Having found Ry and T, Tj the space veloc-
ity W was obtained from the expression:

W= VT, + 15 + R

However we were more interested in the distribu-
tion of the velocity vector points on the planes of
the galactic coordinate system than in the individ-
ual values of these velocities. Therefore our W
derived from the two foregcing expressions, served
as a check, and X, ., Z. were used to compute
the components of the space velocity in the galactic
coordinate system, using equations:

X, = W cosAcosD
Ye = W sinAcosD
i, = W sinD

The equatorial coordinates A, D found from tan A

= ¥ and sinD = :'—N were converted into galactic
X

€

coordinates 11, b! by means of Ohlsson's tables
(1982) . We retained Ohlsson’s galactic pole but
oriented our positive x, axis toward longuitude 58°,
so we used 1, = 17 — 58° and the following equa-
tions for computing %, ¥,, Z:

X, = W cosl!; cosb!
Ye = W sinll; cosb!
7, = W sinbl,

Thus far the velocity components %, ¥,, i, are
referred to the sun’s motion as origin. However,
the sun deviates from circular velocity around the
galactic center (Vyssotsky and Janssen, 1951), so
we added the components of Basic solar motion
(Dyer, 1956) to obtain the velocity components,
referred to circular velocity around the galactic
center:

a =Y, — 98 (away from the galactic center,
toward 1! = 148°)

b = % + 102 (in the direction of galactic rota-
tion, ie., toward 1! = 58°)

¢ = % + 59 (toward the galactic North Pole).

Figures 3, 4, 5 display the distribution of
the space \  ucity vector points. The captions ex-
plain the arrangement of the groups and the planes
on which these points are projected.

The numerical values of W, a, b, ¢ along with
other information for every star are given in Table
VL. Because the velocities of individual stars have
been determiged statistically, we were more inter-
ested in the mean values of the velocities, 3, b, T
They are given in Table VII together with the
comparison of the results of other researchers.
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TABL3Z VI

MAGNITUDE, RADIAL VELOCITY, TANGENTIAL VELOCITY, AND SPACE VELOCITY OF MIRA VARIABLES

(Explanation of Column Headings Follows this Table)

‘: b Star Desig. m m' R R-p Ta Ts w X Ye Ze F b c
: d d
3 GROUP 1 919 ¢ P €149
t X Cam 043375 8.1 6.8 0 +« 8 -21 -45 50.2 +36.4 + 344 - 4.0 9.1 +22.2 - 328
< W Pup 074342 84 71 + 17 +13 +42 + 5 44.2 -434 - 65 - 50 - 117 - 219 + 421
H R Vir 123307 69 6.7 -25 - 24 -81 +11 85.2 +13.2 +838 + 18 - 15.4 + 69.1 - 14.5
S T Cen 133633 6.1 5.8 4+ 28 432 -3 + 12 19.7 - 452 +19.3 - 1.4 257 - 0.8 + 387
3 SS Her 162807 9.2 85 - 46 -55 0 -9 55.8 +20.9 +49.3 - 15.7 - 13.7 + 284 - 270
It
2 SY Her 165723 8.0 7.2 +13 + 5 +56 - 31 64.2 + 49.5 - 31.0 - 26.7 +28.4 - 454 - 34.8
& S Aql 200715 9.4 83 -113 -29 +28 + 81 154.6 - 529 +138.5 + 44.0 - 453 +127.4 + 50.7
= Z Aql 201006 9.6 86 - 6 -22 +53 + 5 57.7 +333 + 465 + 15 + 11.0 +37.2 - 27.0
R Vul 210023 81 173 -2 -19 - 3 +15 24.4 - 186 + 145 + 6.2 - 0.9 + 44 +227
5 AM Peg 210512 9.2 8.4  .... .... +57 -33 ...
- RW Agqr 211800 95 9.0 ... aeee 414 =34 ...
& T Gru 222038 8.6 81 + 1 0 + 9 -108 108.4 - 56.6 + 36.4 - 85.0 -97.0 -23.0 + 9.2
3 RY Cep 231678 95 8.1 ... .... +43 + 73 .....

Z Aqr 234716 8.6 8.4 + 68 + 67 +133 -123 193.2 + 36.8 +131.1 -137.0 -133.9 + 457 -110.0

=

GroupP 2 1509 ¢ P <1999

TT Peg 000127 9.3 9.0 ~-33 -12  +178 -8  196.8 . 253 +178.1 - 79.7  -1159 +116.3 - 713
Z Cet 010102 89 85 + 3 - 3  -142 +16  1s3.0  +354 -137.6 + 161 41021 -119.3 + 3.4
U Psc 011712 11.0 105  .... ....  +142 - 24 ...,
R Ari 021025 8.1 1.6 +113 +127  +121 - 62  185.4  + 54.2 +178.3 - 45 - 48.0 +150.2 - 69.9
X R Cet 022101 81 7L 442 +39 +7 -5 1002 - 9.6 +80.1 -594 -8 +3L7 - 267
X Cet 031401 83 B3 +59 +57 -79 -182  206.4  + 93.9 - 129 -183.4 - 77.6 - 97.6 -158.9
V Tau 044617 9.2 173 +78 +17 +85 -66 1324  -51.3 41153 - 40.0 - 96.7 + 67.8 + 15.1
RS Aur 055646 6.5 8.5 + 17 +30 - 63 -190 2025  + 65.4 <+157.2 -109.6  -1i1.8 + 82.2 -'20.0
X Aur 060450 86 76 -18 - 8 - 16 -153  i54.1  + 13.8 +112.9 -10a.0  -1i14 + 418 - 73.5
X Moa 065209 7.5 5.8 4160 4151 - 7 - 55  160.0 - 25.1 +138.6 - 7.7  -122.8 + 73.3 - 30.3
S Car 100661 5.6 3.6 +289 <291 - 83 +52  306.9 - 159 +203.3 -220.4  -2619 + 58.0 -118.9
S Leo 110606 101 9.8 +106 + 97  -221 - 95 2595 - 51.6 +239.9 - 843  -1842 +159.2 - 25.7
RS Cen 111661 86 6.6  .... .... -3 - 14 ...,
V CVn 13156 68 66 - 2 - 1  -146 -146  206.5  -1459 +J04.5 -102.0  -183.8 + 209 + 69.7
RR Boo 14430 87 84 -44 -49  -111 - 8  121.6 - 48.0 +1053 - 37.5 - 87.9 «+ 615 + 14.4
S Lib 151620 8.4 7.6 4201 4295 - 26 -105 3142  -178.0 -164.6 -199.8  -149.8 42463 + 925
RZ Sco 155024 8.8 8.0 -174 -167 - 68 -149 2340  +48.9 +218% - 68.56  -1153 +156.7 -1003
S Sco 161223 105 97 8 +7 -63 -32 1199 -9L2 -399 -668 - 653 - 853 + 603
SS Oph 165303 87 71 -34 -42 o+ 4 -13 442  +16.2 +396 -11L1 - 7.9 +21.5 - 19.5
T Her 180531 8.0 7.5 -122 -138 - 11 +58  150.1 - 145 +I4%9 - 214  -108.5 + 79.6 - 15.0
E; W Lyr 181237 7.9 7.4 -17T4 -188  + 42 + 47 1982  + 33.1 +180.7 - 745  -1157 +111.8 - 87.2
- RY Oph 181206 82 67 -65 -T1 -26 +29 86.4 - 30.0 + 7.4 + 240 - 221 + 652 + 31.2
S RW 3gr 190819 93 83  .... ..., 2126 - 32 .....
RT Cyg 194133 73 57 -11€ -118 0 +52  129.0 - 49.9 +106.0 - 540  -102.6 + 52.7 + 8.2
k- RU Val 203523 91 8.3 - 86 -107 + 47 + 47 1258 - 362 +1205 + L7 - 59.8 + 93.9 + 19.0
3 £ Cap 210517 9.5 9.0 -6 -8 -24 -85 1323 - 979 +60.2 - 656  -113.4 + 3.2 + 511
RR Aqr 212005 9.7 9.2  -182 -213  +166 -166  317.1 - 51.5 +272.8 -153.3  -254.7 +149.3 - 5.4
SS Aqr 221415 88 B84 ... .... - 24 2268 .....
AK Peg 225817 8.8 83  .... .... +126 «16  .....
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TABLE Vi (continued)

H
H Star Desig. m m' R RP Te Ts w Xeo Ve ie a b c
£
i
d d
GROUP 3 200" g Pg 249
S Tuc 001862 9.3 9.0 .. 132 + 9§ .....
002230 10.0 9.4  .... + -95  .....
g!zl ﬁg 0(1)3338 104 98 -43 - 5 - 47 + a7 66.6 - 119 - 56.2 + 33.8 + 54,2 - 44.2 + 42.2
Y And 013339 9.1 85 - T +12 -30 - 17 83.5 + 646 - 45 - 525 + 39 -305 - 748
S Tri 022132 9.1 8.5 .. -24 -47T ...
U Cet 022014 175 1.2 -271 -28 + 51 - 51 .4 - 621 + 169 - 43.0 - 59.6 - 20.9 + 374
T Hor 025851 8.2 7.9  .... .... + 71 +81 ...
R Per 032435 8.7 6.8 -78 - 72 -31 -39 87.5 + 12 -41.7 - 134 - 221 - 8.9 - 226
T Col 051634 1.5 7.2+ 67 «+ 58 + 88 «+ 37 111.6 -73.0 + 844 - 16 - 63.7 + 56.7 + 56.6
: Y Mon 065111 9.1 7.8 + 71 + 58 -9 -81 100.0 - 7.4 + 13.0 - 68.¢ - 776 + 221 - 209
ST Gem 073335 9.1 87 ... .... +129 -169 .....
X UMa 083450 9.7 93 -8 -T4 - 66 -161 189.1 + 3.8 +10L5 -i59.5 -153.6 + 4.5 - 88.7
S Pyx 090125 9.0 8.3  +100 «+ 88 +30 - 6 93.2 - 76.1 + 33.3 - 42.3 - 725 - 2.6 +48.2
RS Leo 093820 19.2 10.! -114 4102 .....
S LMi 094835 86 8.2 - 2 - 4 + 42 + 26 19.€ - 76 - 452 + 189 4+ 40.9 - 41.6 + 28.4
W Cen 115059 8.5 6.2 ce e -8 + 6 .....
SU Vir 320013 9.4 9.2 o+ 22 + 22 -132 + 66 158.2 - 6.7 +142.0 + 69.3 - 6.2 +146.6 + 22.3
Y Vir 122904 9.4 9.0 + 9 + 16 -190 -119 224.8 - 317 +381.5 -119.9 -179.7 - 95.5 - 5Z.3
S UMa® 124062 7.8 715 o+ 8 + 12 - 40 + 16 42.7 + 1.3 + 40.8 + 18.2 + 6.3 + 3477 + 6.7
T vir 124606 5.2 6.8 - 46 ~ a2 -37 + 5 61.6 - 3¢3 ~+35i.8 - 0.3 .+ 2.0 - .L9 - s2.1
R Boo 143327 7.2 6.9 - 58 - 60 - 98 + 65 132.0 +« 2.7 +128.5 +305 - 239 +117T.4 - 3.3
U Boo 145018  10.4 101 + 19 + 11 -7 4225 236.4 - 3.8 «+ 326 .21« L1287 +172.7 - 98.3
RS Lib 151823 7.5 6.7 - 5 0 + 89 - 33 95.0 - 76.0 - 38.1 - 30.5 + 43.8 - 75.0 - 53.9
5 U Lib 153621 9.6 8.8  + 95 +103 + 81 + 13 131.7 .+ 6.2 -129.4 - 236 +53.1 -13+.3 + 8.2
3 X CrB 154537 9.1 8.9  -104 -115 -111 - 32 163.0 - 51.7 <1225 - 94.2 -141.1 + 483 - 111
4 R Lup 154736 101 9.2 .... ... «76 + 19 ...
B R Lib 154816 103 95  + 13 + 19 +171 « 38 176.3 +127.8  -117.3 - lla +148.8 - 86.6 - Tl.4
U Ser 160210 8.5 8.1 - 31 - 10 - 58 +195 207.3 - 142 + 92.8 -+184.8 +99.1 +157.4 + 90.2
s X Sco 160321  11.0 9.7  .... .... + 24 107 .....
- R Sco 161223 10.4 9.2 0 - 7 +57 - 9 58.1 -394 - 285 - 11.0 - 385 - 353 - 379
3
A W CrB 161238 85 8.1 + 20 + 11 -58 + 11 60.1 - 525 + 247 - 155 - 146 + 14.2 + 55.1
H S Oph 162817 95 78 - 9 - 9 - 38 -28 8.0 - 285 + 30.2 - 24.2 -353 + 24 - 151
Z R Dra 163267 7.6 1.2 -133 -13l - 5% + 58 153.1 - 1.1 +117.2 - 97.8 -121.3 + 46.0 - 49.0
@ RV Her 165731 10.1 9.5 - 40 - 63 - 37 0 78.6 - 305 + 64.6 - 32.8 - 57.2 + 307 + 7.3
s RS iter 171823 7.9 71 -3l - 51 -8 - 17 100.5 - 76.2 +55.2 - 355 - 785 + 14.0 + 47.2
RU Oph 172609 9.3 85 - 65 - 83 -136 - 24 161.0 -123.8 + 96.0 - 37.4 - 98.2 +106.5 - 19.3
= U Ara 1746852 8.4 T4 -29 -3¢  .....
RY Her 175519 9.0 3.2 -39 - 57 + 37 .21 1.2 . 382 +601 + 0.8 + 2.2 +47.2 - 36.0
s R Pav 180364 85 1T ... . .. -90 78  .....
E SV “fer 182225 9.8 9.3 - 23 - 55 + 9 .66 86.4 + 6.9 +228 - 830 - 59.0 - 283 - 42.4
e
= S Ser 19i419 102 92  « 35 .15 . 28 -246 247.9 + 55 722 -237.1 -196.9 - 57.6 -121.8
RV Aq} 193610 9.3 83 - T4 - 96 - 24 - 30 103.5 - 145 + 9.7 - 35.8 - 725 + 481 - 16.8
- TU Cyg 194339 9.4 7.8 - 80 - 81 -19 -19 88.2 - 350 » 285 - 75.8 - 758 -235 - 3.3
& V Agqr 20i202 83 7.8 - 43 - 58 0 - 38 69.3 - 385 + 451 + 359 - 1.9 + 427 + 495
b ) T iqr 203506 7.8 7.3 -39 - 48 -5 .33 80.7 -95.6 « 2.9 - 28.1 - 389 - 279 + 51§
2 RS Aqr 210004 10.2 9.7 « 4T - 28 ...
E. X Peg 211614 %4 86 -5 - Tl .20 - 47 87.4 - 365 + 225 - v2.8 - 743 - 2.7 + 22.¢
S Mic 212130 9.0 85 449 .43 <101 - 53 121.8 - 565 - 84.2 - 67.3 - 30.0 -120.3 + 37.4
3 RT Peg 220035 9.9 9.1  -116 -117 +142 + 8 183.6 - 6.3 +173.5 - 599 -116.8 +112.8 - 44.7
2 Y Peg 220714 105 10¢ - 85 -100 <154 +154 239.5 -199.9 - 1LY +125.5 - 243 - 33.1 <2318
RT Aqr 221823 9.1 87 -3 - 4i +359 - 14 361.6 +116.1 <3425 - 23 - 85.4 +306.1 +153.0
S Lac 222530 8.2 7.4 - 69 - 57 < 4 - 15 59.0 - 329 . 101 - 8.0 - 46.1 - 27.0 -+ 10.0
R Ind 222968 8.4 8.0 ... ... « 9 .52 .
1 RW Peg 225915 9.7 93 -6 - 76 0 -19 78.3 - 66.2 + 179 - 37.8 - 58.4 - 18.2 - 32.7
> V Cas 230759 1.9 6.8 -30 - 23 « 59 - 31 70.5 - 279 .+ 541 - 35.6 - 275 + 241 - 43
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TABLE VI (continued} i
; 5
§ Star Desig. m ' R Ry Ty Ts w Xq Ve t, a b c T
GroUP ¢+ 2509 ¢ P 2997
; 2
: 4
3 ;
RV Cep 000873 9.7 81 ... .... 0 +11 ... 3
i T And 001726 85 7.9 - 90 - 80 8+ 62 108.0 - 66.0 - 45.3 + 19.9 - 0.7 - 506 +105.3 3
§ U Cas* 04148 84 T4 - 45 - 33 26 - 22 17.4 - L2 -266 - 392 - 76 -518 - 7.2 3
3 V And 004535 9.4 88 + 16 +35 0 - 68 75 +66.5 + 13.2 - 355 + 98 - 885 - 706 z
: RX Psc 012023 95 8.9 ... .... 0 -61 ..... E
i “
4 S Ari 015912 108 10.2 - 27 - @& +12 - 83 84.3 + 2.2 + 151 - 829 - 577 -345 - 375 El
T Z Cep 021381 108 9.2  .... .... +55 -9 ... 1
R Tri 023i3¢ 6.2 57 +67 + 72 + 37 - 22 84.0 + 344 + 73.4 + 218 8.8 + 68.1 - 26.6 £
. T Bri 035124 8.0 7.7 +42 +35 + 99 + 47 115.2 - 565 + 96.3 + 28.4 - 40.8 + 82.2 + 52.8 b
- R Ret 043283 1.6 Tl +26 + 27 + 51 + 82 100.2 - 155 + 98.2 + 12.8 - 321 + 809 + 111 i
f ¥
vV Ori 050104 .4 86 +22 + 20 - 14 +20 26.4 + 156 + 4.7 + 20.7 +3L2 + 55 1.3 3
W Aur 05z027 9.2 7.3  -132 -128 + 3 -37 133.4 - i1.0 - 78.7 -106.3 - 41,1 -130.8 - 17.3
S Lyn 063658 9.6 8.9 -11 <+ 4 - 47 ] 47.2 +46.1 + 9.4 + 3.4 + 3.7 +310 - 170 3
X Gem 064130 82 7.0 + T + 75 0 - 56 92.0 - 16.2 + 89.9 + 114 - 30.0 + 727 + 12.3 :
V Gem 071813 85 7.8 +22 + 10 -34 -52 63.9 +249 + 318 - 483 - 287 - 22 -43.1
S Gem 073724 9.0 8.6  +111 + 99 - 41 - 5% 120.1 - 8.7 +119.4 - 9.7 -517 +90.2 - 87
; T Gem® 074324 3.7 83 +22 +12 " 58 62.9 + 3.8 + 403 - 48.1 - 421 + 3.2 -265 :
s V Cnc* 081618 79 75 - 1 -10 - T+ 15 69.5 - 63.5 + 25.6 + 12.2 + 383 + 249 - 413 i
: RT Hya 082506 7.4 6.8 + 40 + 31 + 50 -153 164.0 - 493 - 17.5 +155.4 +110.8 + 437 +123.9
S Hya 084803 7.8 7.4 + 714 + 64 - 26 4 47T 83.5 - 21.7 + 62.7 + 50.7 + 89 +67.1 + 385 3
T Bya 085109 7.8 7.2 - 3 -13 - 21 +10 31.6 + 275 + 100 + 119 +2719 « 13 - 140 %
V Leo 095422 9.1 88 -23 - 32 + 47 -142 153.0 - 341 - 282 -143.7 -105.5 -106.9 - 18.0 i
S Sex 103000 9.1 87 - 5 -13 -95 - T4 i21.2 + 483 + 829 - 74.0 - 58.6 + 33.0 - 84.2 2
RZ Car 103370 100 8.4 ... ... -3 0 ..... 3
T C¥n 122532 96 9.4 ee. .en- +228 133 .....
T UMa 123260 7.7 1.4 -91 -95 -13 -55 131.8 - 19.2 + 72.3 -109.8 21097 . 6.7 - 417 5
RS UMa 173459 9.0 87 -26 -20 -17% - 13 192.0 - 79.0 +166.1 - 55.3 -144.6 +102.6 +« 22.6 :
RV Vir 130313 10.8 105 - 33 + 59 - 32 +1T4 186.5 -100.8 -+ 4.9 +156.9 + 76.9 + 59.3 +165.8 ]
RT Cen 133236 9.0 85 ... .... -18 -8 ... i
Z Boo 140213 93 9.0 + 40 + 40 -63 + 8 75.0 - 63.6 + 35.7 + 17.4 - 23.2 + 23.5 + €4.2 i
S Boo 142054 84 81 - 17 - 16 + 63 -84 106.3 - 122 - 854 - 621 - 2.7 -1152 + 03 ]
R Cam* 142584 63 1.6 -33 - 24 -32 - 4 40.2 - 202 + 218 - 213 -230 - 1.5 + 80 K
Vv Boo 142639 7.8 1.6 - 36 - 40 +115 - 32 125.9 + 6.9 - 86.2 - 39.1 - 47.8 -103.0 - €9.9
V Lib 143517 9.7 9.3  + 15 +31 - 66 + 19 75.4 - 688 - 295 - 89 - 428 + 54 + 513 :
RT Lib 150118 9.0 8.2 +41 +49 -21 - 21 57.2 - 430 - 135 - 353 - 313 - 422 + 282
Y Lib 150606 86 82 - 7 - 5 -53 - T4 91.1 - 301 + 453 - 3.1 -79.4 - 0.7 - 9.9
RR Lib 155178 86 7.8 -33 - 30 + 43 - % 58.5 +559 + 79 - 154 +224 - 46 - 511
Z orB 155230 100 9.6 - 81 - 97 -180 +370 422.8 - 113 +321.7 +274.1 + 67.C +399.7 + 93.8
W Ber 163238 83 79 - 51 - 60 - 33 +109 128.8 + 123 +118.1 + 49.8 - 1.0 +11863 - 03
RR Oph 164319 89 7.4  + 60 + 60 -4 -36 70.2 - 186 - 41.0 - 53.3 - 40.2 - 584 + 3.5
RR Sco 165030 59 44 -36 -35 - 16 - 14 11.0 - 3 +404 + 5.6 - 58 + 219 + 59 :
RT Eer 170727 9.4 86 -66 - 84 + 14 - 63 109.0 + 237 +39.2 - 989 -702 - 19.7 - §7.0 .
V Dra 175655 9.9 9.1 + 13 + T 0 + 15 17.5 + 01 : 91 + 149 + 172 + 5.2 + 113 :
W Dra 150666 9.5 88 - 21 - 17 - 33 4115 121.1 - 367 +11L.1 -« 31.% - 33.8 + 991 + 352 :
SV Dra 183149 9.7 8.0 +22 + 15 + 47 + 28 62.2 + 420 + 25.1 + 36.2 + 475 4+ 231 - 19.4 :
RS Dra 184074 9.1 87 -2 - 19 -7 -7 21.4 - 6.6 - 2.7 -202 - 6.8 -222 + 26 :
Z Lyr 85635 101 9.7 + 5 - 21 + 47 - a7 69.7 + 479 + 21 - 506 - 50 .27 - 60.0 ;
RT Lyr 185837 10.1 9.7 - §4 -117 +133 +Il4 210.7 + 88.1 +190.4 + 19.6 - 19.2 +175.6 - 89.8 :
R Sgr 191119 7.3 64 - 45 - 50 +25 - 23 60.6 « 1 +59.9 - 5.7 -17.9 + 409 - 118
BG Cyg 193528 9.4 .6 .. +2 - 8 .....
Z Cyg 195950 8.7 7.2  -166 -1A8 + 71 - 7 18%.4 + 105 +124.7 -132.7 -140.1 + 39.0 - 85.3
RU Aql 202813 9.3 8.6 +20 - 3 + 54 + 41 €7.8 + 394 +38.8 + 393 + 41.3 4 163 - 16.2
R Del 201069 3 7.5 - 46 - 60 - 8 -36 70.4 - 355 + 4l.1 - 418 -59.0 « 24 -+ 9.6
S Del 203617 8.8 8.0 - 13 - 27 + 81 + 38 93.4 + 28.9 « 80.0 - 286 + 148 + 773 - 276
RZ Cyg 204847 103 8.0 - a7 - 49 + 43 - 24 69.6 + 213+ 307 - 522 - 371 + 3.8 - 43.3
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TABLE V1 {continued)
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5 79.7 - 3.9
+13:.8 - 54.6
- 66 - 8.4
- 584 - 64.5
- 274 - 16
+ 326 + 403
- %13 - 4.0
-113.1 - 517
+ 73.0 - 262
+ 45.2 - 332
- 424 - 120
+ 3.2 + S8
+275.7 « 239
+ T35 o+ 321
- 143 » 29.2
. 58.4 + 33
- 59 - 1752
- 5.1 - S3.8
+ 1.8 - 211
- 57.8 - 4.6
. 472 - 727
+ 3.9 + 118
+ 497 - 133
- 45.0 - oy
- 19.6 28.2
-125.8 - 817
+112.1 + 156
- 157 - 63
- 210 + 71

57.4 + 16.6

11.8 .+ 31.1
+ 95 + 625
. 22 - 1389
25,7 + 203
~ 29.6 + 3.8
+ 1.8 - BLS
- 159 + 215
- 328 - 413
+ 356 - 243
. 383 - §6
+ 60.5 + 516
+ 217 - 04
+ 50.7 - 604 f«
<124 - 128 o
- 158 .1 |
. 36.2 + 150
. 658 - &5
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MAGNITUDES AND MOTIONS OF MIRA VARIABLES

TABLE V1 (continued)

Star Desig. m m R Rp Ta Ts w Xe Ye Ze a b c
croup 5 3007 € P ¢349¢ (continued)
TV Her 181132 97 93 -66 -82 -53 -42 1063  -552 +45C - 789  -96.0 -1L7 « 9.6
RV Sgr 182133 1.3 63 +2¢ +2¢ +16 -11 309 +17.2 -125 -224 + T4 -295 - 178
T Ser 182406 97 87 .+ 4 -10 - 4 +12 161 - 51 +108 + 108 + 109 + 23 +13.7
RZ Ber 183326 9.5 9.1 +38 +22 -24 -82 70.1 -17.2 -4%9 -351 -103 -1768 + 11
X Oph 163409 68 69 -71 -7 + 8 -22 785 - 2.4 + 7.2 -231 - 478 +31.2 - 182
RY Lyr 184135 9.8 9.4 -19 -34 +11 -11 374 + 6.9 +23.4 -284 - 183 - 22 -1l
R Aql 190268 6.2 47 + 32 +30 0 -36 369 + 93 -335 -314 -325 - 42 - 62
TY Lyr 190628 9.7 8.5  .... ... +15 11
RX Sgr 190919 97 9.0 -23 -33 - 38 +52 723 -405 + 25 +59.9  + 349 -+ 167 + 685
RS Lyr 190933 102 9.0 -13 - 31 -5 -9 326 -110 +185 -245 - 21y - 59 + 14
U Dra 191067 9.5 8.5 0+ 3 -2 -18 332 -223 -256 - 42 + T9 -363 + 274
RT Aql 193311 87 82 -41 -53 +51 -16 753  +27.5 + 650 - 262 - 268 + 376 -394
X Aqgl 194603 9.1 84 + 24 +12 + 3 -3 324 + 9.1 - 114 -29.0 - 2.0 -327 -126
RR Sgr 195029 6.8 6.3 + 85 + 83 -20 - 14 36.6 + 124 -673 -530 + 7.3 - 925 - 194
S Cye* 203356 103 93 - 17 -16  + 26 + 16 334 + 119 322 - 50 + 1.8 + 194 - 108
SZ Cep* 201377 9.6 8.6 . +55 - 87T  .....
U Mic 202341 88 83 . .- +17T -5 ... :
RU Cap 20272 9.7 982 ... ... + 4T -19 ... :
Z Del* 202817 88 81 +3% +25 0 - 27 367 + 192 - 254 - 181  + 114 - 385 - 157 %
ST Cyg 203055 9.9 85 -14 -i3 +22 -15 296 + 203 + 97 -193 + 1.2 - 84 -223 3
T Del 204126 93 8.6 -10 -21  + 3 + 32 385 - 156 + 24.8 -+ 250  + 102 + 221 + 274
TW Crg 210229 100 9.2 ... ... +32 =32 ...
TU Peg 214012 8.9 8.5 cee eeen + 18 -62 ... :
R Gru 21.2:7 83 19 ... ... + 36 =25 ..., 2
WY Cyg 213553 86 8.0 + T2 0 . 7
;
V Peg 215696 87 83 -25 -31 + 61 - 14 72.5 78 + 700 - 169 - 295 . 449 - 220 %
R Lac 223932 9.1 84 + 18 +22  + 3T 427 50.7 113 +352 + 33.8 » 259 - 381 - 68 z
SZ And 225542 10.6 10.0 ... .... + 37 =20 . ... 3
W Peg 231526 82 7.8 -21 -19 .32 -1 38.8 58 +339 -181 -215 - 108 - 2.8 3
3 S Peg 231608 80 76 -+ 5 + 5 -26 -713 7.7 + 103 -285 - 715 -258 - 6§74 - 317 §
:
RR Cas 235155 105 9.8 - 36 -26  + 41 - 14 50.6 - 2.8 + 412 -202 - 3LT « 125 - 1.3 K
3 Z Peg 235525 8.4 8.0 -31 -26 .27 -39 54.1 - 6.2 +271 -4631 -399 - B0 - 14id 1
ES SV And 235930 87 82 -87 -9 41 + S 83.4 -60.4 + 4.2 - 433 - 133 - 1.0 . 365 E
]
d d 3
GROUP 6 350° ¢ P €393 H
:
S Scl 001033 6.7 65 <35 +35 467 + 14 76.7 +339 +685 - 71 - 05 + 453 - 6.4 3
X Psc 010722 9.2 87 s 11 +20 - 90 - 17 937 - 2.0 <933 - 84 -387 - 683 - 104 i
RZ Per 012450 9.4 87 -10 + 5 4+ 25 - 17 3.5 + 59 <301 - 7.0 - 59 + 141 - 63 i
W And 021144 74 67 -29 - 23 +12 - 3 26 1 187 - 22 -181 - i34 - 184 - 131 :
5 RR Per 222251 9.2 85 .+ 9 2% 0 - 4 244+ 139 + 106 + 161 .+ 235 + 86 - 12 3
k e
; RR Cep 022081 10.2 5.1 C e -5 + 35 ... 3
U Ani 030634 8.0 7.5 -37 -3+ -20 -40 562 - 13 -305 -4%.2 - 1.6 - 38.9 - 105 5
£2 S Tau 042410 102 95 + 40 35 - 71 +95 1240  + 727 - 1.2 . 996  .1259 . 323 - 9.2 i
B T Cam® 043066 80 69 - 2 « 4 -15 - 26 30.3 +235 + 178 - 69 . 34 + 52 -203
2 R Cae 043738 7.9 1.6 e s -32 -10 ... i
E)
T Lep n0122 83 8O0 - 4 -13 + 41 - 88 97.9 - 511 -33.0 -76.7 -57.2 - 795 + 193 ¥
U Ori 055028 63 58 -1 - 22 -13 - 11 27.8 + 123 - 174 - 179 - 106 - 323 - 103 3
R Lyn" 065355 7.9 7.2 +28 .32  -50 -22 63.3 + 303 + 368 4139 . 193 . 419 - 235 i
R Gem® 070123 71 63 - 41 - 43 -4 - 4 43.3 + 139 - 356 - 20 - 109 - 3.2 - 103 3
3 Vv CMi 07C209 87 7.8 +37 - 29 - 47 + 45 1.3 . 890+ 358 - 491 =509 262 - 308 E
- ‘
3 9% :
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166 MAGNITUDES AND MOTIONS OF MIRA VARIABLES

TABLE VI (centinved)

Star Desig. m m R Ry Te Ts w ‘e Ve Ze a b c
GrouP 8 1509 < P <6129

S Cas* 011272 9.7 8.2 -32 -18 + 8 + 16 25.4 - 223 + L2 - 122 - 103 - 165 -~ 19.3

R Aur 050953 15 6.7 + 8 +13 - 7 -25 29.1 + 129 + 257 - 44 + 14 + 12,1 - 113

RU Acr 053338 3.5 8.6 - 38 - 31 + 4 - 13 36.5 - 6.2 -183 - 310 - 7.8 -409 - 03
Z Tau 054716 9.8 9.2 ceee aean 0 +16 .....

RU Tau (54716 10.4 9.8 .. -40 -9 .....

vV Cam 054974 9.9 8.7 -13 +22 .....
Z Pup 072820 81 716 + 26 + 17 0 - 16 23.3 - 39 + 9.6 -208 - 116 -1L7 - 2.0
R Cen 140959 59 4.6 -20 - 17 -1 -1 17.0 + 15 + 59 + 141 + 218 - 2.6 + 5.0
R Nor 152849 7.0 5.2 -1 - 7T ...

RU Her 160625 3.0 1.7 -25 - 30 - 47 - 33 64.7 - 35.1 + 33.8 - 42.6 ~ 54.0 - 42 + 117
W Agl* 191007 8.2 13 - 18 - 25 + 45 [1] 51.4 + 354 + 371 3.2 « 12.8 + 270 29.1
Z Sgr 191421 £6 1.6 -21 -27 0 + 36 45.0 - 39 + 108 433 + 355 « 203 + 207
Y Del 203712 9.6 9.1 - 11 + 11 ...

V Dl 204319 101 83 - 24 - 40 + 77 + 12 87.6 + 311 +81L9 - 16 - 126 + 640 - 33.9

RX vul 204923 10.1 9.3 - 6 -71T .....

UX Cyg 205130 9.7 8.7 - 6 - 14 -17 + 4 22.4 - 221 - L1 - 35 - 28 -14a8 + 236
X Cep 210483 9.4 8.1 + 21 «+ 30 + 78 + 88 121.3 - 56 +114.0 -+ 411 - 12,9 +109.1 + 2.0
Z Cas 234056 10.0 9.2 -32 -15 + 17T - 24 82.0 + 183 + 75.7 - 25.8 - 350 + 36.7 - 339

CARBON STARS 2529 ¢P < 5909

W Cas 504958 8.8 1.8 -39 -27 - 41 + 3 49.1 - 7.8 -43.6 - 213 +10.2 -58.8 + 9.
X Cas 015058 10.1 S.0 - 55 -33 + 12 + 12 311 -29.7 - 20 - 220 - 19.9 - 25.1 + 215
R For 022527 8.9 8.7 + 30 + 27 + 73 + 63 100.8 - L5 + 900 «+ 44.2 + 1.4 + 902 + 150
Y Per 062144 8.4 6.5 -9 -3 - 2 1] 3.7 « 01 - 30 - 2.1 + 101 - 3.4 - 5.9
R Ori 045408 9.6 8.8 + 36 + 28 + 74 - 11 79.9 - 626 + 492 -~ 7.0 - 478 + 23.7 + 494
R Lep 045515 6.8 6.5 + 32 + 27 + 13 - 18 34.9 - 6.5 4 241 - 244 - 9220 - 06 - 3.9
S Aur 052034 9.0 1.8 + 3 + 6 -~ 30 - 51 59.5 - 23.8 + 283 - 388 - 377 + 36 .+ 29
S Cam 053069 8.2 1.0 -13 - 6 - 9 -27 29.1 + 119 + 216 - 154 - 52 + 3.1 - 151
V Aur 061648 9.2 8.4 + 6 + 13 + 4 - 26 29.3 - 6.9 276 7.9 - 110 - 10.0 + 3.0
R CMi 070310 8.0 1.1 + 48 -+ 41 -28 - 2 49.6 + 158 + 26.7 + 5.3 + 0o + 353 -~ 125
T Lym 081634 92 8.8 + 6 + 2 + 16 - 53 55.3 - 306 + 15.8 - a2.% - 43.3 - 184 .+ 98
V Hya 104721 6.4 6.0 -15 - 15 -3 - 9 38.2 + 270 + 289 - 3.1 + 8.9 + 116 - 235
8§S Vir 122001 €8 6.4 v 2+ 3 - 16 + 46 4.8 - 3.3 + 157 . 46.1 + 6.3 - 239 « 219

RU Vir 124205 10.0 9.8 « 2+ 1 + 16 -237 237.7 - 21.2 - 206 235.7 -165.1 -139.4 -~ 83.2

RV Cen 133156 1.7 13 PP - 11 +26 .....

Vv CrB 154640 7.5 12 -115 -118 « 10 - 45 126.6 + 423 - 450 1101 - 731 - 171 - 891
V Oph 162112 7.5 6.1 - 37 - 37 +20 + 2 2.1 + 330 238 + 1.7 + 236 - 185 - 219
T Dra 175558 9.€ 9.1 -23 -25 - 24 +201 203.9 - 15,9 +182.5 « 845 2i.4 41826 » 34.2
U Lyr 191738 9.5 9.2 -3 -17 < 6 + 24 30.0 - 35 +285 + 86 , 19 +19.0 + 86
R Cap 200€15 106 9.7 + 19 - 2% ...

WX Cvg 201537 9.7 7.9 -~ 32 + 26 + 13 - 25 38.3 ¢ 207 -226 - 4.2 + 32,2 - 28.2 - 194
U Cyg 201548 72 5.6 +10 + 9 + 15 + 10 20.1 + 117+ 9.7 o+ "33 + 215 - 58 + 03
Vv Cyg 203848 9.1 75 + 3 + 2 + 9 - 12 15.2 + 135 - 2.2 - 6.6 + 2.7 - 134 - B.7
8 Cep 213678 83 70 -3¢ -2 « 41 ~ 18 52.8 « 5.1 <469 - 23.7 - 2.5 .+ 210 - 16.4

RZ Peg 220133 8.8 8.1 - 27 - 28 + 12 « & 367 - 164 + 231 - 119 - 174 - 39 -+ 108
ST And 233435 8.8 8.2 + 32 + 39 + 23 - 43 62.7 « 589 .+ 174 - 126 « 219 - 5.7 - 339

EXPLANATION OF COLUMN HEADINGS
. ) after Lh‘e star's name identifies an S-type star w space velocity: of the star relative to the sun
Design. eguatoriai ccordinates fer 1800.00 first 4 figures are %o Ye. 2o Jomponents of Wn Equat. coord. sysienm

hours ard minutes of R. A., the last two are degrees
of Decl.: negative deciinxtions are underlined
apparent mean maximum visual magnitude

m. corrected for interstellar absorption

K radial velocity of star relative to the sun

Rp ] - #, radial velocity corrected for galactic rotation
Tq.Ts tangential motion relative to sur in R A. and Dec!.

a = yg - 9.8, positive toward 1! = 148°. away from gal. entr.
b= x, +102. positive towaza the galactic longitude H = 58°
€= 2o+ 59 ositive «oward the galactiz North Pole
{yg. Xg. Zg are space velocity components referred
to the sun ir the gal«a~tic coordinate system)
a. b.¢c space velocity -omponents referree to the
circuia= velocaty around the galactic centcr
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3 Fig. 6. Smoothed frequency distributi>s of velccity vector points along a, b, c axis.

= Group 1, 3, 4 combined.

b Abscissa - velocity in km/sec

‘ Ordinate - frequency number

4 In Figures 6 and 7 the smoothed frequency P. G. Kulikovsky (1948), and V. 3. Safronov

3 distribution of the vector points along the axes a, (1955): Mira-type § stars by J. Ikaunieks (1950),

% b, and c is pictured. Group 2 and the Carbon stars and Carbon stars by ]. Ikaunicks (1952) and K.

3 : include too few stars to show any definite trend. Ishida (1960).

ks . However, two other groupings with over one hun. In some cascs a direct companson is casier
Z_" _ dred stars in cach show ma ked differences: the since the same or similar proceduris havz been
: distributions in Figure 6 for the combincd groups followed in the reductions. It is for this reason
1. 3, 4 with P<300 days show much flatter and that the results by Kulikovsky, Safronov and
less definite maxima along all the axcs than do Ikaunicks have been included among ours ir Table

the conbined groups 5-8 in Figure 7 with P>300 VIL Our numecrical values for the spacc veiocities
and dispersions agree satisfactorily with theirs

N

e .
OV Y,

: davs.
2 o b
3 = . e e except for the a component in which ase our
~ ; VI Intercomparison of Space Feiodities and 1 4i0n is about 30 km/sec larger for variables
,3 4 Dispersions of Mira Variables with thoze of other with periods less than 300 days and about 15 km/
s Sars. scc larger for those with periods more than 300
o3 : Resides Wilson ard Merrill (1942) the space days. The exceptionally high absolute magnitude
R f velociti~s of Mira vaiiables have been studied by and the large space velocity of the second group, )
k: & J 7 3
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Fig. 7. The same as Fig 6 except that ihis 13 for Groups 5 - B.

1499<P<200 days, remain as in previous studies.
The large radial velocities in this group apparendy
cause these results.

It seems that the best comparison of our results
with those of Wilson and Merrill (1952, Table 12)
can be made for the group motions referred to the
sun. For the stars with P< 300 days their value is
5%.6 km/sec, and ours is 63.6 km/sec; for the stars
with P> 300 days taeir value is 28.2 while ours is
31.8.

Ishida's (1960) dV —= -}-5.4 km/sec for 32 Car-
bon stars is comparable with our b component
which is —12.1 while Ikaunieks obtained -{-30 km/
sec. The large scattering apparently is caused by
the small number of stars in all 3 papers.

It is no surprise that for Se stars our results
agree so well with Ikaunieks’ (1952) results since
14 variaples are common to these two determina-
tions.

It is interesting to analyze our results in the
way suggested to us by Dr. Vyssotsky, as outlined
in his summarizing article (1957). The position of
group 2 in the HaasBottlinger diagram (Figure
8) indicates the high eccentricity of the orbits
described by the stars in this group. In addition,
this group lags behind the galactic rotation much
more than any other group. Further, the projec
tions of the velocity-vector points on the galactic
plane (Figures 2 and 3) indicate a high orbital
inclination for variables with period <300 days
and a low inclination for those with P>3%00 days.

R e R R
R R N S s Ay A R s o bt e

-4100

o 100 200 300

Fig. 8. The Haas-Boulinger velocity-vector dugram. This
d:agram 13 in the galacnc plane with the direction to the
zalactic center down and the direction of rotation to the
right  The groups are the same as 1n Table Vi1

Also, the deviation of the vertex from the direction
to the galactic center and the smaller group velocity
indicates that the variables with P>>300 days stay
closer to the galactic plane. However, the division
at 300 days is only an arbitrary one, since we do
not know whether there is any sudden break in the
periods of Mira variables whose orbital inclinations
are high or low. A more definite answer to this
might be sought in the spectra of variables with
periods between say, 275 and 325 days. Another
task is to affirm or disprove the large radial veloci-
tics in the 150-200 day period-group by selecting
as many variables as possible with periods itom
the shortest ones up to 225 days and by determizing
their radial velocities.
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